12082CH09

3Tdqhel THIRIUT

Differential Equations

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 TS 39 &k oF T 5 H g =i @i off, fh
Teh Tdsl =R ok Hel fohdl Wl f o1 STashorst ohd 1
foran ST @ ereriq ot e f <1 aRenfea oid o weosh
x o foIU, f/(x) %9 9@ foman S 21 zHek sifaftem
GRS TG oF STeArd | g ° & off, TR afk fee
e f ol SdheTsl Lhmdg%?ﬁ lhmdfa?ﬁs{raﬁh‘m
S| gHE Fre w9 ¥ goEes fRE S g 2
ferdl faq gU et g o foIQ wer £ S wifer e
dy
=
TR (1) o &Y el GHH hl STThe THR
Fed T TgHT A= qRem g § S

g(x) STy =f(x) (D)

Henri Poincare
(1854-1912)

el TN 1 SYAN qeA ®9 9 wifdehl, WeA fome, st famm, aee
fora, ferae, srefemres anfy fafe= & & foan Smar 21 ora: @t stemefer Swfeh
SN o foAU aferhel GHIHTON o T A i IAd AAYIR 1 39 A H,

T ST THIH T S SMURA Hehou 131, 3Tahel HHIHIU o AMTH T4 fafire
T, TR FHIHT 1 AU, YT hife TS YW =1A oF STaehal THIGIU i T i
o1 o fafeml ok faf=r &slf § staehel TR0l o o ST o SR § 77 Hid|
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9.2 MURYA Hehed-Td (Basic Concepts)
B9 Ued 9 & frefafed yer & gfteon 9 ufifad

x>=3x+3=0 . (D
sinx +cosx=0 .. 2)
x+y=7 .. 3)
afrzn fefafed e | faar &
dy
— 4+ :O
xdx Y

(@
B9 UM ® foh gfieto (1), (2) To (3) H shael w@as SvsteEn s =1 (Th
I AR SNfHe € S foh FHiRTor (4) § =) o WIe-EY Was = (x) o W SiEa
=R (y) 1 Ewers o IMHA B 56 TR 1 THIHLOT feshel THISHIO SHeardl &
T Teh T gentr, e wads =) () oF |ruel s =R o Sfaeheld]
ftaferd @i, staehal i HEa 2
Teh THT STaehed THIHT, fogw ohelel Teh Tads =% o 9rue, 213 =) o Sfahels
ftaferd =i, S sashel TR Feard Bl Seuddl
2dx2+ ] =0 . (5)
T G Sfehel GHIHTT B
a0 ot stahe Gl B © TS e 9 stfues Tords =l o Qe sTaehers
IMTHA B4 §, 39 YR o5 3Tdehel GHIHU ARH Fashel T el o ofhd 39
TR W EH 3T 3TY i halcl MM Tashel THIHIUN ob 729 b Hifdd @i 399
AN BH W 3Taehel GHIHI0 o fol STaehel THIh0T 915 a1 & SUANT |

1. BH oSl oh fou fefafad Hondl o SUFM i oi&ar <9

dy ,d’y_ ,dy
A e D ad Y
2. 59 Hife el STl o AU, g Afrk el (dashes) i 5o e o &9
H I agﬁulwdwmmﬁqnﬁﬁﬁaﬁawd—fa?m%ﬂm
y, 1 ST HL| &
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9.2.1 37akcT GHIHIUT &t HIE (Order of a differential equation)

fordt sTanel THIRTOT i hife 3T Taehd TR0 § WiH{eq Tds =) oF 9rgel STisd
= F I=AdH HIfe o aFS H Fife g1 aRefed gt 2l

frafafea sTaewa gl W fa=m wifea:

dy .

¢ .. (6)
d2y

?+y=0 (D
Py L (dy)

PERL (d—j =0 ~®

H (6), (7) TS (8) | HHS: Yo, fgdia wd gt hife o S=aan Tashast
Sufterd € @A 7 GHEHION i HIfE HHE: 1, 2 T 3 @

9.2.2 Ak THIHIUT @t ud (Degree of a differential equation)

fopell Terhel THISRTOT 1 WG 1 A T o oQ ged f9g 98 © T o7 st
FHFTN, SRS ', 7,y I H aEIR R g e Frefatad s
T foem sifsT:

2
dy (dy) _dv
+2 ——+y=0

dx® (a’x2 dx Y - (9)
(d—y)2+ﬂ—sin2 =0

e e y= ... (10)
dy . (dy
——+sin| — |=0
pe (dx) .. (11)

&0 Uferd hed € fop wienor (9) v, v/ TE ' W Sgus Tl €1 FHiehr (10)
y W SgTs g B (Tl 7 y W agug TEl €) 39 WehR o 3feshel GHIhION i S
1 IR fohan S Hehar €1 W FHieRTor (11) ) W ogug THiehor 6l © 3R 39 YR
o Sfoehel THISHTOT i WG 1 TRHITNG &l e ST wehan 2l
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% Teh SFeehel THIHTOT STaehersll 1 agUs THIHT0T B Al SH STashel HHIHT i
o1 9 FHN 00 B 39 STaehdl GHIET § Sufterd STaan e o Saehers S SeddH
oA (¥ATCHE qUTih)

ST g & G § 7 U e Tehd € TR TEleRn (6), (7), (8) W
(9) & ¥ Yk 1 1A | €, THIHLO1 (10) 1 WG 2 € S« foh Sraehel THieHO1 (11)
%1 =G R T 2
| foorott| foreht sreerer weitor ®1 ®IfE e uE (A uRwifyd @) edwn
YTeHh qUTieh i B
SaEIur 1 Tefafed stasa eIl § 9 Y&ie i i Td = (Afs gRkenfud &)
RISECAISLS

dy d’y

2 2
. . dyj dy
——cosx=0 —4+x|— | —y—=0
O i oo (a’x Y ix

(i) y"+y>+e’ =0
&
Q) wwﬁwﬁmmﬁwgélmmm

1 81 98 y' | ogug FHieho € ue % 1 AfUehay ol | 8, UL 39 3Teshet
Eica o I A A
2
(i) 39 TThel GHIRIOT | UL Seedy whife STaehels %% | 3EfeTT 39T Hife
X

2 2
2%|%WWW% @%ﬁmﬁw%ﬁx%aﬁﬁw
ol 1 2, SHfTT 39 STerhel THIHIO T o1 1 2

(iii) TH STEheT THIH T SUR IeeaH i Sehers y” ¢l THIGT SEeRT e 3 B
T THISH 1 R UE STashersl H SguE el ¢ SHie SEeht S URHiit el 2|

| wommaett 9.1 |
1 910 T oF U991 § Y Agehal THIHRIU i hife Td o1q (FfE qftnfoa 81) I
EAIELY )
1 ﬁ+sin(y”')=0 2. Y +5y=0 3 (ﬁj +3sd—2s=0
C e STy “ar dr?
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2. \2 2
4. Ld_g’j +cos(ﬂj=0 5. d—f:cos3x+sin3x
dx dx dx
6. O +OP+0)+y=0 7.y +2y"+y =0
8. YV+y=¢ 9. v+ ()2 +2y=0 10. y+2y +siny=0
11. 3T GHHI
>y (dyY d
[—fj +(—yj +sin(—yj+1=0"ﬁ‘qﬁ%t
dx dx dx
(A) 3 (B) 2 ©) 1 (D) ftefoa =&t =
2
12. faehdl FHIRIO 2x2d—f—3ﬂ+y=oaﬁaﬁﬁ%:
dx dx
(A) 2 B) 1 C) 0 (D) ftefoa =&t &

9.3. 3TTeheT HUIGHIUT T ek Ud fafdtee & (General and Particular
Solutions of a Differential Equation)
el wmeneti & god Frefafad YR o SOl i gl fwma 2
X2+ 1=0 (1)
sin>x —cos x=0 .. (2)
TN (1) T (2) 1 Bl Ueh UE arkdfesh el Gfing gen @ S K g
THIHTOT Hl e wA € iq oW 39 GEA H GHO § S x o I W
yfcreenfuq ¥ fean S @ df <@t e SR St e e W aue S
39 3Thel HHIH %+y=0 .. (3)
W fEr W 2
worm < HHIRN o Ui 39 Sfeashel GHIHIOT I Tl Teh UE HeH ¢ ® S 39
YHIROT Sl FIS HUNM AL A T9 HeH ¢ hil 3Taehal THIHW H T y (T3 =)
o T W Hiqeentid Y 5 S © d W uay SR < v ser @ S @
qH y = O (x) TR THHT 61 B b (FHEHEH ah) heeldl gl Frefeted
e R foam #wifsg

y=0¢ (x) =asin (x + b) . (@)
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&l a,be R. I 29 Hod 3R 59k sTahersi ol GHiel (3) § gfaeenfud &
feo U q 9T g SR I7ET 9Y SUeR B 9 21 SHIAT 98 Tl STadhe THiel (3)
%1 B 2l

maﬁmﬁaaﬁwﬁ@ﬁm{ma:zmb:gamm%aﬁ
frefafad wod o B 2

y=6,) = 2sin(x+§j . (5)
I 39 o 3R 3Tk Tashersl i THIH0 (3) H wfeeenfud =¥ fEan s at g
T Tt 3R < e SR B W 21 36T o, ft WHiR (3) 1 T w2
wed ¢ W T WS IR (W) q, b Wi € 991 98 %o KU gU steshd
T H AF T HEAM &1 Tk Ferd o, H HE o Wog SR dffaq T6
@ IR eIl o 1 b ok Tafyre i Sufterd ¥ SIR gHiely, 3Heh! STaehel THIHTUT
fafere &at Fe1 S 2l

T 7, T Wes o/r Sufterd 2 sTaehel Uil 1 S Bl FHEdl 8l
T T, S w5 Rl | Hod @ e e gl | Wes ol o fafire 9 9 W
I &, STl T %1 fafte g sednd

d’y d
IETET0T 2 HANYd BT fF B y = e, 3Tehel FHIHL —2y+—y—6y=0w

dx dx

TH & 2
Tl TS g3 Wed y= o™ T 3Hoh <l el W1 x o WIUET 3feshe i W EH Wi
FW B

@ =3e ™ .. (1)

dx
e HHIHTOT (1) T x o WUl TA: STaehe i W 84 3Ed ¢ 1

2

d_zzge—&x

dx
d’y d . ‘
ﬁ,ﬁﬁiymm,mmwwwﬁuﬁwﬁamﬁmmﬂm%ﬁ

A T =9 ¥+ (3¢ ) — 6.eF =9 eI 9 =0 =1E &
ZHfeT & gen wer KU gu ofeshl el % Th B &
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SEENUT 3 TAMUd HIST & He y = a cos x + b sin x, 99 ¢, b € R, 3@FHA
d2y

THH —=-+ y =01 & 2|
dx

Tl T gen e ©

y=acos x+ b sin x .. (1)

Gttt (1) o ST U&l 1 x, O WO ITUT AR FH W BH @A o

—y=—asin x+ bcos x
dx

d’y .
—2:—acosx—bsmx
dx
d? . ) ‘
—dz,y@yaﬂmﬁngaawwwﬁuﬁwﬁawﬁmmm@f%:
X
Eﬂ?ﬁ'q%?z(—acosx—bsinx)+(acosx+bsinx):0=§'|?ﬁ q

Ty, feo gan wer, U g ekl THiehiol 1 g |

[orwamarett 9.2 |

1 9 10 9% e U9 § HAUd Sifae fop fean gat wem (ST 31ean 3Tee) 97
ST THIHI F 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
xy

4. y= 2 : =

y 1+x y 1+ 52

5. y=Ax : xy' =y (x#0)

6. y=xsinx © Xy =y+x fxf—y? (x#0Rx>y A x<—y)
)2

7. xy=logy+C : Yy = 1—xy (xy=1)

8. y—cosy=ux : (ysiny+cosy+x)y =y

9. x+y=tanly : VY +y+1=0
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d
10 y=g2t—xtxe (—a,a):x+yay=0(y¢0)

11. =R Fife o fondt s1aehet GHITRION o =a1aeh Bol § SUfterd e 3Rl i §e &:
(A) 0 B) 2 ©) 3 (D) 4

12. o wife ame forelt s R0l o fafitme ga # Iufeerd @=s o=’ &1
e §:
(A) 3 B) 2 © 1 (D) 0

9.4, YW HIfE TS YW T o 3Tdehcl WHIHIUN hl &t ki ohl fafear

(Methods of Solving First order, First Degree Differential Equations)

T st W W WUW Sife TE YW OId oF Tdehel WHIRIUN i A hHIA i A

faferi =1 ==t &

9.4.1 JIFHIUNT =T qIel 3aehel GHIFIUT (Differential equations with variables

separable)

YUH FHIfE T Yo BT 1 STaehel GHIH Frefafad €9 &1 8l 8:

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

TR F (x, y) 1 TOESRA g (x), h(y) o &9 | Tferem fohan ST dehal € Sl g(x), x 0
T B 3R A(y), y 1 Th Hed @ dl FHE (1) YUERIig =Y o gHienon
FHEAl &1 TH BF W FHie (1) &l fefatad w9 o foen st g e

dy

I =h().gx - (2)
AR 1 (y)#0, A = 1 JeIeh A gL THHIT (2)

1
—— dy= dx .. (3

o &Y ¥ fora ST Gehdl g1 T (3) o A Ual o HHehe % T H W i ©

1
m y—J.g(x) dx o (@)

TH R T (4), U U Sfaehel THieh 1 gl fEfeiEd 9 W YEE il 8
H(y)=Gx) +C .. (5

el H(y) T G (x) FA: %y)@g(x)é?qﬁraﬁwa%aﬁicﬁw 3T B
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SETEI0T 4 STl GHIHLT b _x+l , (y # 2) 1 SATT% B 1A hiTelq|

dx 2-y
o fem mn ®
% - ;‘_*; (v #2) (1)
THiRToT (1) § =R 1 YUAp HH W eH T H 8
Q-ydy=x+1)dx .. 2)

GHieRTor (2) o S UEl 1 GHRO F T BH WIW A
[@-ydy=]x+1)ax

2 2
SIRE) 2y—y—=—+x+Cl

2 2
3Yga Y+y+2x-4y+2C =0
CRE]| X+y+2x-4y+C=0 .. (3)
TRl C=2C,

iRl (3) STahel GHIHLOT (1) 1 19 B Bl

2
SETETUT 5 Yol WHIEHTOT ?ziwz H FTF TA TG HIFATY
X + X

T df 1 +)? 0, TAAT =R 1 JUIF F gU &A1 g3T 1aehed qHiahol Frefafaa
®q | for@r s gl o
dy /. dx
1+y* 1+x°

THERTOT (1) o <Al Uel w1 e i Y B9 UM e

J‘ dy =J' dx
1+ y? 1+x2
SRE| tan! y = tan"'x + C
I kIl (1) T ATH 7 2

d
SETEI0T 6 STThel THIHIT d—i=—4xy2 1 faftre 7@ 9@ sifsg, afs y=1 54

x=07%
T AR y#0, Ko g3 et iRl ffafaa &9 W faan s "o 2:

dy
7=—4xdx (1)

.. (1)
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TR (1) o JF & 1 TEROH W BH Ud o

Idy 4dex
y
1
Al — =-2x*+C
y
YT )’_; 2
2 _C .. (2

TR0 (2) H oy =131 x = 0 wiaeenfyd @ W ed C=— | 9 &l 2
C &1 A HHeR (2) | gfqeentyd & W U g Tashd FHiE & faftre &a

1
Y e gl 2

saretor 7 fag (1, 1) 9 IoRA 916 T U doh 1 HIGIU HIfT SEehT Teama
TR x “dy = 2x% + 1) “dx (x £ 0) Bl

o fRu gu st Gl wi frefafad w9 9 sifere fan st wenan 2:

y:

379mET dy = [2x+ ja’x .. ()
X
TR (1) o JFI &l 1 THROH i W BH Wd w o

1
Idy—j (2x+;)dx
HAga y=x"+log |x|+C - (2)
THeRTT (2) XU gU Sfeehel THIShIT oF el ashi oh el Wi TTe(ud shidl 8 W

T 3H el o Ueh UH i Uee &1 GHiehol 96 e =ed € S fag (1, 1) 9§
TSRl &l

£ WIS g UEd W — o1 orfien €, 9 ogd © oA U Sfiaeie ®uial o gge

B B, wmdxsﬁidyﬁwwmsﬁﬁwwﬁaﬁél dx X dy 1 YUh-YE
A1 A €H dgd |l OIS i gEaue oAl %Y Uehd &1 §ed: Introduction to calculus and
Analysis, volume-I page 172, By Richard Courant, Fritz John Spinger — Verlog New York.
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ZEfT G (2) § x=1, y=1 Yiaeentid &e W el C =0 9w e &1 C &

A GHRTT (2) § wfcenfyd i W e 19t g 1 THIH y = 2 + log | x| % &9
¥ 9 g 2

saE ol 8 fag (=2, 3), ¥ 7oA 916l UH ash a1 FHIHIUN T Sitee e fhdt fag
(x,y) T &30 @1 HT JE Z—f%l
y

et @W%ﬁ%wﬁmﬁ@ﬁm%&m%ﬁf%m

dy 2x

o (D
=R ! gk HW g FHEH (1) H Frefafad w9 § foen s1ogewhar

y* dy = 2x dx .. (2)

GHieRTor (2) o ST UEll 1 GHR F W BH W i o
J-yzdy=J‘2xdx

3

T y?zx2+C )

TR (3) § x=-2, y =3 gfqeenfid & W ed C =59 g &l
C T A FHRT0T (3) | gfqeenfud i W eH A g oh1 GHeh

3 1
%=x2+5 oAy = (3x% +15)3

% ®9 § U B

SaTEtr 9 ot d% o gerud #1 9fg 5% afiw ®1 ) 9 et 21 fored ot A
Rs 1000 T 1T A &1 St ?

Tl g e fordl 999 R geted PR € g 9Ee o 3TER

Q:(i) X P
dt 100

ar_P
aferell 0 (D
Tt (1) ® =R 1 YR i W, BH W Hd € ¢
ar_at 5
S ()
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RO (2) o IF Y&l 1 TEREH i W 89 U i ®

t
locP=—+C
og 20 1
RS
Skl P=¢20.¢"
x .
YT P=C ¢20 (ST .6 =)
SE P =1000, Sd =0

P 3R ¢ 1 A RO (3) | W W BH C = 1000 9 W 71
THfAT T (3) W B9 W i @

P =1000
A AT ot & geted O @ S €, a

2000=1000 3 = r=20log 2

| Te=Tereit 9.3 |
1 § 10 9% o Y9I §, Y 3Taehel WHIHUT 1 SATIHh & A1 hiTad|
dy 1-cosx dy 2
1. —= 2. —=4/4— 2<y<2
dx 1+cosx dx v y<2)
dy
3. —x+)’=1()’¢1) 4. sec’ x tan y dx + sec’ y tan x dy = 0
_ - dy _ 2 2
5. (¢+e)dy—(ef-—e")dx=0 6. d——(1+x )1+ y7)
X
d
7. ylogydx—xdy=0 8. xs—y=—y5
dx
@— in~! 2
9. =sm  x 10. etanydx+ (1 —e")secydy=0

dx

. (3)

11 ¥ 14 T o Yol 4, Fo¥sh SFaehel HHisheor o foq foq gu wides i dqe &

ren fafdme ga @ Hiftoa|

d
11. (X3+X2+x+l)d_z =2 +xy=13R x=0
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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Y

2 d

x _1_ 1. — —_—
(x ) ,y—Oqax—Z

cos(%)za (a e R);yzl?ilﬁ’x:O

X

Q:ytanx;y:2?ilf<x:0
dx

fog (0, 0) § ToRA ATel TH UH dh 1 FHIHIUT AG HIfo FSTEhT Tahat
TR Y = e* sin x B
WWWXY%=(X+2)W+2)3?W%§(1,—1)  TRA 9Tel 9%
@ SIS

o5 (0, -2) ¥ oA aTct Toh UH doh ol GHIHU A1q sitee fager et fog
(x, y) R a9t 3@ 1 geurar 3R 59 fag & y Fdwis &1 [rwe 39 65 o x
fodenin o e 21

T g o fhdl f95 (x, y) W w991 @1 &1 gaurd, @9t f6g &1, 55 (- 4, -3).
Y foam ot Y@rEe S gEun w1 S #1798 o g (-2, 1) 9 TR §
39 sk 1 HIHIOT |1 il

Toh TR o o TR, S8 gl SRt G S el ©, feer fa o aga
@1 AfE ARH § 39 TeaR 1 B0 3 S ® SR 3 Yehe 9% 6 THE €, @l
{ Fohe 918 39 TR i e T il

et o | gore #1 9fs r% Ifiw w1 T F B T AR 100 T 10 IO H
TM & W T, @ - AE W@ RIS (log 2 = 0.6931).

et S o gauA ®T 9fg 5% ftsh ®1 < F &l ¢ 39 SF § Rs 1000 ST
AT S S| TG B foh 10 o a1 F2 AR foha & S@i? (5= 1.648)
fepedt Sfamo] Tge o Sfamopet i @@ 1,00,000 #1 2 5§ s SR H 10%
1 gfg et 21 fohaa =i o Sframope w1 w@n 2,00,000 B ST, A StaopE
o ofig 1 T STk IURd HEA o WA 2l

STEEHA ﬂﬁ]w?ze“ym =& T o
X

(A) e¢e+e7=C (B) e+ e =C
(C) er+e=C (D) e*+e>=C
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9.4.2 GUETHAT 3TqheT WHIHIUT (Homogenous differential equations)
xTd y o Fefafed wedl ) foem Sifse
F (x,y) =y + 2xy, F, (x,y) =2x - 3y,

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

wﬁmwﬁﬁxﬁyaﬁ%m@mwmamm:m@xy#
yfaeenfad o fan ST @t g9 9w o ©

F, (A, Ay) = A (0 + 2xy) = M F (x, y)

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

F, (Ax, Ay) = cos [%)=cos Gj =20 E,(x,y)

F, (Ax, Ay) = sin Ax + cos Ay # A" F, (x, y), fdl it n ok ferg

78 &9 Ufer a7 werl F, F, B, ®1F(x, \y) = A" F(x, y) & &9 § feman
ST WAl € TG WO F, 1 39 9 TEI foran s W €1 39w frefafad wfem
T H 2

we F(x, y), n 5 9l GHEEE %ol shedid 21 3 fhedl I om=r A% fag
F (Ax, by) = A" F(x, y)

T e F ¢ o ST 3 | F, F,, F, %90 2, 1, 0 5 acl HHemdie %em
¥ Saf F, 99 ®ed Téf 2
T 7% +ff Ufem @ 2

Frerelt E(x.y)=y’ [1‘*2):)’2}’2 [fj
y y
B (x,y)=x' [2—3—3’) = x'h, [l)
X X
2 E(x, y)=y‘(2£—3j=ylh4 (ﬁ}
y y
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F4(x,y)¢x”h6(%j,ne N fwet ot 79 & fag

u X
SRECH| F,(x,y)# 7Y h{;),ne N
THAT Th e F (x, y), n 54 Sl GHEEE o wedd § afg

rinei2) ol

%:F(x,y) o Y Gl Yol GHIhI TS el § A F (x, y) I &6
Il HHET B 1

d
d—y=F(x,y) = g(Zj o (D)
X X

&mmmﬂwwwﬁwwaamwgmam

y=vx . (2)
yfeeenfyd & §

TR (2) xS TN TR FE W Y T HW T

ﬂ:v+xﬂ ... (3
dx dx

W@)@%mmaﬁwﬂ)ﬁﬂwﬁamﬁmmmwﬁ%:

dv
vtx—=g(
e g()

Felq xﬂ=g(V)—v o @
dx
THIH (4) § SR HT GUE FE W EH W HA ® :
dv dx
=— .. (5
gv)—v x
GOl (5) o ST 9&lT 1 G W EH We Bl o
dv 1
fg(v)_v—f;d“C .. (6)

Ifz y a2 yfaeenfyg wX G ST A GHIHO (6), TR THET (1) F
X
=% & YEH HLT 2
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_aﬁw&ﬁnmuﬁw —F(xy)azwﬁélw
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1
1+y

. tan’ly
P = 2 QHQIZW%l gafeaT

1
IF= eJ‘W @ — etan" y
Ty fEU gu sfehel Tl &1 gl B:

-1 t -1 -1
ey :J' an ); ot Y dy +C
1+y

1+y

o <ffere 1= ILtan YJ gy

(- y = ¢ SRR O W o9 R § fe [1 1

2Ja’yza’t
+y
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a7 I= [tedt,T=te—]1.cerI=te—e=e (1= 1)

3T [= pan'y(tanly 1)

TR (2) H 1 A9 gfaeenfyd s W 89

x. e Y =y (tan"'y—1)+C d §

1o X= (tany—1)+Ce ™"

g U g erase WHIH0T 1 A9 B 2l

AT 9 UT fafasr gyracit
1. Tr=fafed steewa gl § 9§ Y& &1 sife Td o (afg aikenfeq &) I«

EAIEL

d2 d 2 d 3 d 2 .
) Ef#x@—i) —6y=logx (ii) ( yj —4(—yj +7y = sinx

d'y . [d3yJ
ity ———sin| — [=0
(i) dx* dx®

dx dx

2. Tr=fafad oo o goie o fau enfud iy fe <o gan wed (/T ste@n
TR TG STEehd THE 6 8 B

() xy=ae +be*+x°

(i) y =e* (a cos x + b sin x)

(iii) y = x sin 3x

(iv) ¥*=2y’logy

: dx*

d’y . dy

D X422 —xy+ x> —2=0

dx* dx

+9 y—6c0s3x=0

d
: (x2+)’2)d—z—xy=0

3. fag =ifst f& xz—yzzc(x2+y2)23|ﬁ ¢ T&h JHEd 2, fghel THIRT
(= 3xy?) dx = (7 — 3x%y) dy &1 HA¥h TA 2

l—y2

d
4. Wﬂﬁmd—z+ — =

1—x

0, SEfh x #1 &1 AYH A A hiToG|
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10.

11.

12.

13.

14.

. TIMEU f& STl HHIRIOT

dy y Try+1
dx X2+ x+1
G+y+D=A(-x—y—2xy) 8, T ATH y=a B

=0 <1 =FIH BA

. ﬁg(&%)ﬁﬂaﬁmﬁ@ﬁ@wmﬂﬁ]wmmﬁmmm

FHIHIT sin x cos y dx + cos x sin y dy = 0 &1

. 3FRd FHIRI (1 + e2) dy + (1 +)?) e dx = 0 1 T fafere ga1 3 *ifsg,

femgan 2 fv y=13fg x=0.

TR HHIHIT yeydx=(xey+y2)dy(y¢0)m T T HifST)

. 3TFHA FHIEHWT (x — y) (dx + dy) = dx — dy &1 T fafdre ga qa wifsr, fe

T T T y=—1,a x=0 (Fohet: x—y =1 T@)|
o

WW{I N

}—_1(”0) 1 gl TG T

d
Wﬂﬁwmd—i+ycotx=4xcosecx(x¢0)mwﬁmwaﬁaﬁﬁq,
e gen € & y=09R x=§.

d
SAaehel GHIHI (x+1)ay=2e*>'—1mwﬁrmwamaﬁm,ﬁmgaﬂ
%Wy:OEFﬁ‘{xzo.
st e LY ) o oz

y
(A) xy=C (B) x=Cy (C) y==Cx (D) y=Cx

Z—;H’x Q, & ®Y 1 ekl THIHIU F1 ATH BA o

@y = [loel")ay e

(B) y.eIP‘dX =J-(Qlejpldx)dx+C
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(©) xef"‘dy=j(Qlef"‘dy)dy+c

(D) erP' * =J-(Qlejp'dx)dx+C

15. 1aFa FHEH e dy + (y e + 2x) dx = 0 1 9% &A 2
A xe+x*=C B) xe+y’=C (C) yer+x*=C D) yer+x2=C

HRTIT

¢ T U TR fSoH @ds =R (S) oF 9ruel Smfdd WX o STaehels
(TaRersi) Giwferd &, sferhel GHiHu Hear 2|

¢ fdl sowa T ¥ gfifaq Ssuan Sfasas &1 Hife, SU 3Ta&hd
TEHiehT0T 1 R HE

& I g SToehcl T STeshersi § 9gUS WU € dl S STeTshel TRl
%1 o qRIE i 2l

¢ el sTaha TR0 &1 o[ (AR ARG 81) 39 oTodha g |
GAfed Soeam Hife feshors! 1 STUq ¥ (Shael ¥HIHS qulih) Bl 2|

¢ T U TU Tohel HHIRIUT i AR T ATl Held 36 Tahel FHIRIT F
T HEAd B Th UH gl s 3o & Wes 3R g, St S| et
THTEHT0T 1 HIE €, SAMUF Tl Heal ¢ AR Wes o=l ¥ qo gel i
& el B

d dx
¢ TH UHI Taehal HHiehoT, fSreeht Ey=f(x,y) SRE d—y=g(x,y)aszaqff

e feman ST ehell ©, ST&T £ (x, y) T& g(x, y) T ST ol THETAE Her
&, THEdE ST Ul FHeand Bl

?+Py:Q,€F'FqEHFIT TRl THIHT, Sy P aen Q 3T=R 31Ual Shad
X

x o e ©, YU hife Wask Taehel GHIHT HEard Bl

ofdgTfass gy
3fershel TR foi 1 @ wreti § 9 T 21 Ueeh 92 e § TR srasha
TR &1 SAfEdca TasX 11, 1675 Gottfried Wilthelm Freiherr Leibnitz

(1646-1716) 7 Tagem ﬂsh:rﬁqw,jy dy:%yz , 1 fafad &9 # weqa feran den
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I8 AT Tefteh! [ 3R dy @ IRfer s a&qd: Leibnitz TH ok w1 S T 1
e ¥ 7 o et el W Hiiw 7, 39 95 4 99 1691 | 3% (9 ok
R fafy’ oF ST=auT 1 ARIRRA il T oN 9 S Yo Fife oh
TS FHIRTON o & he bl fafer’ w1 Efishor feraml 3 o1t 9 SIR 37y
T o S ‘YoM whife o aeh Taehel THIIN i B i i fafe’ @
o] feren| feper aeeisien € o Sudsm wefi fafuai 1 @iw sehel s =t
BRI 3Tl FHIRIUN oF 51 °h Jeoid a6l oh STy o did §9 el

URH H Had FHIRWON o ‘TA' HTT HI UG hl STk AHIGIN o6
‘Trher’ oF w9 W fAfdve fRa M oem @® W WA 1690 H WUHA: James
Bernoulli, (1654-1705) BRI J9ad H N 41| I8 ‘T’ 1 HAYLH TN
Joseph Louis Lagrange (1736-1813) , %1 ¥ 1774 | TRl 11 98 He1 Tahal
IOl oF S ° T 100 99 915 Hfed gl I Jules Henri Poincare
(1854-1912), &, T2 91k ‘&1’ o Y o folq s1ehted qeh g foharn, wera:
3T TTeRTEel | ¥I6% B ol STUHAT 3fad TAH I g3l =R o geashivia fafy
1 AT John Bernoulli (1667-1748) , James Bernoulli 3 T gRT feha 7|
T 20, 1715 I Leibnitz i fa@ 1 19 °, 3= fHAfafEd s@eha e
% BA HI @IS HT

2

Xy’ =2y

o B A YR 1 Fehl FHA: T, STfAuae SR S 9ehi % Tk THE
HiEYE HId €1 7 g9ial € foh UE el K@ 9 a1l steehe Gl o g
HE A TG YR FW 21 2090 T o Saud ¥ Sfeshel TR o ek
forgetoor’ vfive o SATd STaehel THIHUN oh Tall i Sieal Uehid oh STMA&hR &g
AT TR {d TRl TN STSohel 39 o1 |+t STfaehil 2q oTcdd fafy o6 &9
H 9@ T w1 for 2

J

o —
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