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3Tdhel HIRIUT

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 yferT (Introduction )

Fen X1 UF 39 T o oTA™ 5§ gH =i & off, TR
Teh Tofdsl =R o Wiel fRdl wer f kT Staehers! ohd T
fohan et © e fohedt e £ Y aRenfoa wid & g
x o fau, f/(x) @ @ e S 21 gEen sfafted
TR T oF STEAE § g =« ot off, fm afs fhet
W f ol TS ®eid g ® df Beld f ohd Fd T
STl 5! e ®9 § ges R <1 e €
fordlt fau gu weM ¢ o foau wem f 9 HifSe @
dy
==
HHIHI (1) o &Y FTe] THIHIU i STahel THIH
HEd ¢ ST AT g &g o & S

g(x) W@l y=f(x (D

Henri Poincare
(1854-1912)

IFhel THIATON 1 ST q&T ®9 § wifqet, WA foae, sta famm, e
T, fermm, srefeme enfg fafa— e & faran Sran 21 o7d: @l sty Sfes
SN oh feIU Sferhel THIHTON o T ST 1 3[dd SAEvIhdl 81 39 37249 ¥,
B SThe HHIR i FS URA HehodA13H, STThel THIHI oh e Td [drre
T, STFhel FHIHT H1 A0, Yo Hife TS YoM =1 oF 3Taehal YHIHIU i T
1 o fafuat ik fafir= &= o stawer il o o STA & aR § 77T |
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9.2 TTURHA WT@ (Basic Concepts)
T Tedl § @ et R o weieon 9 qitfea @

xX-3x+3=0 .. (D)
sinx+cosx=0 .. 2)
x+y=7 .. 3)
afrzn frfafed gHeor | faar &1
dy
“Z+y=0
xdx Y

(@
1 U § T gl (1), (2) w (3) H shaa Tods SveAEn s =) (Th
1 AR ) TTHe & Sa fob THieRTor (4) | =X o We-T12 T3 = (x) o |uel Siea
X (y) 1 Ferhersl St ST 1 3@ Yeh 1 THIHTOT Yehel HHIHT0 Heeldl 2l
T4 Teh T gientor, ey Tds =X (I) oF |Hey STisa =R o Sfdehels
qftaferd &, sTaehel GHIRu Heaa 2l
Teh UHT 7aehel THeT, TS ohaet Weh Tads =R oh 9198y, ST =X o STaehars]
gftafad i, SMr saehe TR Fead ¢l Saeuadl
2-5+( 2] =0 . (5)
T AT ST GH B
02 T ot el GHIH B © S T § 3tfueh Tords =l o |y STaeherst
I B9, 6 YR & STaehd HE i Taehd G el ¢ ofed 39
TR W BY 39 37T ! chalel T 3Tdehel THIHION o &9 deh Hifdd Wil 399
3N BY UM 3T9ehel THIHLUT o U STaehe] THIHI0T 35 ohl &1 ST hif|

1. BY oo o fau freafafad Serdl oF STFT &1 sFar <1

ﬂ_ /d_zy_ //ﬁ_ ”s
dx_y’dxz_y ’dx3_y
2.3@@%%%&?%%@,@%3@%%(@%9@mwéﬁm
ﬁwmwﬁwmwﬁmﬁﬁﬁmﬁwd—f%mwm

Y, 1 IR FL| dx
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9.2.1 3VTGehcT GHIHIUT &1 IS (Order of a differential equation)

fordt 2TaeheT THIRTOT &l hIfe S Thel THIHI § GiHfad Toqas = oF T e
=X o I=AdH FIfC o STAhelS 1 it gRI TR gt 21

frafafad faeme gt W fo=m wifea:

dy _ .

=e .. (6)
dzy

?4‘)’:0 )
Py L (dy)

T (Wj =0 .(8)

THERIT (6), (7) T (8) H A YoM, fgdfia wa qdig wife o I=aaq Tashast
Iufterd & Tafelt o GOl &1 ife %99: 1, 2 @ 3 2

9.2.2 37Tk HIHIUT &t T (Degree of a differential equation)

fopet sterhel THiERTOT Y WG 1 S 0 % U ged fag 97 © TR ow st
IR, STahas y, )7,y T | SgUR FHR0T AT =1fev| fefafed aHimo
R fa=r ?ﬁﬁ'ﬂlz

d3y d2y ? dy
—<+2| —5 | —+»=0
dx’ (dxz dx - (9)
(d—y)z +d—y—sin2 =0
e . y= ... (10)
dy . dy)
——+sin| — |=0
dx [dx . (1)

&1 Uferd e € fop Wit (9) v, v/ e ' | gUR WHIRLOr 81 HHiehOT (10)
y ¥ agTe gt 2 (Fafl 9 y W agug Tel §) 56 YHR o 3feshel THIHION 1 B
1 IR feran ST ekl 1 g THERTOT (11) ' W TgUE THIeH e € IR 36 WK
o Sfeehel THISHTOT shi WG bl TR &l fohan S wehan 21
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I Teh SFoehel THIHTUT STaehersl 1 agU8 THISHTO & Al SH STaehel YUl i
oA 9 FHN 00 © SH STl GHIHT § SUed STuaH il oh Sahers i SoadH
oA (¥ATHS U7

I AR o Hed | ' Ufad Y gehd © o S (6), (7), (8) U
(9) W ¥ Uik 1 S 1 €, THISRIOT (10) o1 ¥ 2 § W& foh eraehel Wil (11)
CARCICRCITC I E LR

| femrott| ot srema wier ® ®ifE w oS (A uRefid @) sEem
TS Ul 1 2|

sareter 1 frefafed aea gl § 9§ g&ie &1 wife ud = (afe it 8
Eﬁ‘clﬂﬁrl"lz

dy d’y (dy)z dy
i) ——cosx=0 i) xy—+x|—| —y—=0
® dx ®) dx® dx ydx

(iir) y”'+y2+ey'=0
&l
() 39 sFakal GHiw § 3Iuferd 6tﬂdHaﬁﬁaq%mw%%|WW3ﬁﬁ

1%|%y’ﬁﬂ@ﬁﬂﬁw%®%ﬁafwaml%,wmww
GHfiHTor 1 W 1 R
2
(ii) wmﬁwﬁwﬁaﬁﬁmﬁﬁw%%msﬂaﬁﬁﬁ
X
2 2
2%I%Wﬂﬁw% @%ﬁwuﬁw%aﬁt%ﬁﬁw
X X
HIdish | 8, TEfGY 30 37oehel THIHOT i o6 | 2l

(i) SE foehe T ¥ IUMEY S=eaH HiE SRS y” €1 SEAY IR HIE 3 B
79 TSI 1 R Ue STashersl o Sgue Tel ¢ gHfee shent ud uRwift el 2

| wroaraett 9.1 |
1 910 T o Yo H e Tashal FHIG0 i Shife Td = (Afs qRefoa &) 9
|d4y ds\* d’s
1. y+sin(y”’)=0 2. Y +5y=0 3. [Ej +3sd7=0
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2 \2 2
4. (d_g’J +cos(ﬂj=0 5. d—gzcos3x+sin3x
dx dx dx
6. O +O0P+0)Y+y =0 7. 9 +2y"+y =0
8. yYV+y=e 9. V+()?+2y=0 10. y"+2y +siny=0
11. I TR
) 3
(£2] o) s 210 7
dx dx dx
(A) 3 (B) 2 ©) 1 (D) ufRtwifeg =& =

12. aawwﬂwzzdy 3Zy+ =0 I FIfe B

dx*

(A) 2 (B) 1 ©) 0 (D) wfefom & 2
9.3. AT WHIHIUT hl Uk Ua fafyre & (General and Particular

Solutions of a Differential Equation)
et wensti o go frefafad IR & Tl %1 gt fwman 2:
X+1=0 (D
sin? x—cos x =0 . (2)
WWﬁ(naaT(z)wza@Qzﬁwmawq&ww%aﬁﬁng
THHTT Hl e HA € efq 9 3T TN H GHIE § SHM x h W W
wiceenfad X 5o S @ ot < v SR o get oad H SeR B S g
G STehel FHIH %+y 0 )
W fo=m w2
T T TN o faudid 36 STeehe FHIhIUl 1 Bl Uk UHl BeH 0 @ S 39
THIROT Sl FE BN AL ST 39 FH ¢ il 3Tahal THIRWT H T y (AT =)
o T R gfaeenfud Y fean S @ df St ger SR e ge SRe @l Wi 2
aqh y = § (x) SR THIHIU 1 B ok (HHERCM oh) shedrdl gl FrefarEa
e R fo=m &ifee

y=0(x) =asin (x + b) .. (@)
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& a,be R. I 39 T 3R 59 aharsi ol G (3) § gfaeenfya
fean ST ot =T ga SR <A 9at e B S §1 SHGT 98 We ekl THIR (3)
%1 B 2l

maﬂmﬁsaaﬁwm@ﬁmmmz@b:géﬁwﬁ%aﬁgﬁ
frAfafEd weF 9T g 8

y=0,()= 2sin(x+§) .. (5)
g T e 3R 3ok STaeharsil bl THIHTOT (3) | wiaeenfuad s o s @t @ :
T 9 SR A U S B W €1 g o, ot W (3) 1 U B B
wed ¢ H T Wes 3R (W) q, b i € 9u 9 %o XU gu st
T F AF B FEAM | Tk Ferd o, H HE o Wew S wfAfeq T
2 ifeh qreel o a2 b o fafyre 7 Suftyd € iR Safery Sl aTeehel THIHTOT &
fafere a1 we1 S 2l
T B, Ty @ e Sufted B 3foehel FHIehl S A% gl Hed 2
T &, S T 3Rl 9 g € 31eifq oAk B § Wes ot i fafie e e W
W B, STeehel G0l 1 feIfiTe gl el 2|

2
d—2y+ﬂ—6y=0an
dx®  dx

JETETUT 2 FAMId HITSC TR HeH y = ¢ ¥, 3[aehd THII0
TH 7 2

o1 T goN e y = e B 59k <1 Uel 1 x o WUel STaehe il W eH Wi
FW B

% =3¢ . (1)
379 TR (1) T x o QU TA: Mo & W 8 3@d €
dzy —3x
dx® =0
2
%,%aﬁywm,ﬁqumﬁuﬁwﬁamﬁmmmmﬁ%%
X

AT G = 9e ¥ + (<3¢ ) — 6.e ¥ =9 eI 9 ¢ =0 =AU
zafaT fean gen wor KU g eEehd GHiel %1 T 8 B
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SEENUT 3 FAMYd HifSC & ®eH y = a cos x + b sin x, 9H g, b € R, 3@

2

ELiEay %+y=0?ﬂ€ﬁ%|
X

&l T gen wer ©
y=acosx+bsinx .. (1)

iRt (1) o ST 9&l 1 x, o HOH ST kel HE T B0 2@ o
d

—y=—asinx+ bcos x
dx

d’y .
— =—acos x — bsin x
dx
d’y . . .
e zy Te y o 9 XU U Sfeehel TRt | Hiaediiud s W 9 i ©:
x
aﬁ‘1&1=(—acosx—bsinx)+(acosx+bsinx)=0=§1’<’ﬁ q&

zafaT fean gen wor, KU gu ofeashel THiehoT 1 g 2l

| wreet 9.2,

1 9 10 T Y& T99 H FAMA hiftae fof <31 g3m wed (T S19dl $TE0e) |7d
FeTehel THISHTOT T Tl B:

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

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

3. y=cosx+C 3 Yy +sinx=0
Xy

4. y= 2 : =

y 1+x y 1+ 2

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

6. y=xsinx Do =yt xi—y? (x#0 x>y 3 x< —y)
)2

7. xy=logy+C : y=1_xy (xy=1)

8. y—cosy=ux : (ysiny+cosy+x)y =y

9. x+y=tanly : Yy +y'+1=0
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d
10. y= P2 _2xe (—a,a):x+yay=0(y¢0)

11. =R Sife 9Tt fhelt sTaehel T o = gt | Suied Wes SRl % e 1
(A) 0 B) 2 © 3 (D) 4

12. oF ife o1t foreht stasha Wl o faftme sa1 o Sufterd @=s 1= &1
e ®:
(A) 3 B) 2 © 1 (D) 0

9.4, YAN HIfE TS WAH A o 3Tehel THIHIUN ehl T i oAl fafemt

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

39 UR=E] | B9 YU HifC TS YW 1 o Taehcl GHIGLUN i A HI H dH

faftr =t ==t wa

9.4.1 gezaamﬁw T aTet 3deheT THIETUT (Differential equations with variables

separable)

YUH FHIfE TS YW B ] STk GHIH FIAfaiad €9 &1 8l 8

dy
X _F
- (x,y) . (D)

TR EF (x, y) 1 TOF®A g (x), h(y) o &9 | AfqeTe fepan <1 wehdl € 561 g(x), x 1
T B 3R h(y), y 1 Th Hed € dl GHEO (1) YUERRIg =X ol eI
FHeeldl &l UH B W FHERT (1) i fefaiead 9 o foman s g 2

Y _
S =ho) .2 - (2)

AR A (y) 20, =R hl GUF A gL THRWT (2) Hl

1
Ty YTEwd - (3)

% ®9 Y for@r S Herdl &1 G (3) o A Y& h1 GHIhe i TR WW H B

1
o) = [ g(x) dx (@

TH TR TR (4), U U STeehel THie 1 gt ffefad 9 § 9eE i
Hy) =G +C . (5)

&l H(y) T G (x) A ﬁ@g(x)%qﬁw%aﬁxcﬁawél
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sereror 4 st whE D=2 (20w e Tm

dx 2-y
o fem mn € %
% - ;ji (v #2) (D
THteRTor (1) § =R 1 YUk HiH W EH W W 8
(2-y)dy=(x+1)dx . (2)

iR (2) o SHI Y&l 1 THRG T T BH W W ©
[@=yydy=[x+1)ax

2 2
37 2y—y—=x—+x+C1

2 2
SREN ¥+y +2x-4y+2C =0
SR X+yP+2x-4y+C=0 .. 3
el C=2C,

R (3) STerhel THIHT (1) 1 9F B 2

2
SETET0T 5 TRl GHIEHTOT %:i”z 1 SATF T T B
X +Xx

T G 1 +y? 0, 3T =X i gk w3 g A g3 STershal Hiohor fefafaa
®q § foran s gl 2:
dy - dx
1+y° 1+x°

THRTOT (1) o <Al Uel w1 HHRe i Y g9 UM €

J' dy :J' dx
1+ y? 1+ x?
SRE tan! y = tan"'x + C
Ig THH (1) H1 A0F T B

d
SETETUT 6 3TIhdd HHIHITT d—i=—4xy2 1 faftte g@ 9@ sifve, Ik y=1 5@
x=0%
T ARy 0, & g3 Aokl iRl fefaiad &9 W fon s gendr 2:
dy

?=—4xdx o (D

.. (D)
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HHRTOT (1) o SHI Y&l 1 THROH i W BH U B

jdy 4jxdx
y
1
A — =-2x*+C
y
Yl = ! 2
y 2 )

T (2) H y=1 3R x = 0 gfaeenfud %@ W el C=— | 9w &l 2l
C &1 9 g (2) ¥ gfaeenfyd & W KU gu Taskha aHie &1 faftte ga

1
e I Bl 2

sEEor 7 g (1, 1) 9 oA a1e] T T doh o1 FHIH Hifee ot Tasd
TR x “dy = 222 + 1) “dx (x # 0) Bl

o Teu gu sfoehel Gl i fefafad &9 9 sifere fean ST gehan 2:

y:

379 dy = (2x+ )dx .. (1)
X
HHRTT (1) o SFI Y&l o1 THROH F W BH | w o

1
Idy—j(2x+;)dx
7o y=x"+log|x+C (2
TRt (2) XU gu oteashel THIT o Bl dohi o el i FTEfUd Hid & W
T TH %l o Uk U9 fafire gew w1 gHienor 9 e wed € s fag (1, 1) 9
T 2

* ﬁaﬁammaﬁm— [ ool §, de =gd W UM Ud Sl el § W

B, E%T%ﬂdxﬁ?dyaﬁmwmﬁaﬁmmﬁméldxaﬁidyaﬁqwqw

a1 WY B9 agd G UM 1 geque SAredl Y Hehd €1 §<¥: Introduction to calculus and
Analysis, volume-I page 172, By Richard Courant, Fritz John Spinger — Verlog New York.
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TEfT R (2) § x=1, y=1 Fiaeentid se W ed C = 09w e &1 C i

HH e (2) H wfenfiud w W oeH e ok 1 G y = 22 + log| x| % ®Y
H 9 g

SEE0r 8 fag (=2, 3), ¥ 7o aTel UH aoh a1 FHIHIU T4 Siteg e fhdt fag
(x, y) T TT% @ Y Feor z—fél
y

A wamﬁ%ﬁ%waﬁ@ﬁ%@ﬁw%éawgﬁr%lsﬂm

dy 2x

o (D)
=R 1 YUk HId gL HHIH (1) 1 FrAfafad &9 § fomen s g 2

v dy = 2x dx - (2)

GHRTOT (2) o SHI 9&l 1 THRO H W BH U i o
jyzdy=j2xdx

3

STerET y?:x%rc - (3)

e (3) H x=-2,y =3 Afqeefud wH W g C =5 < 8l 2l
C T A GHRT0T (3) | giaeenfud & W 8H A g o1 THieh0l

3 1
y?=x2+5 oran y=(3x> +15)

% ®9 H Y Bl 2

sarevor 9 fadt §% A gawA #1 9fg 5% aifds #1 ) @ 7t 21 e auf o
Rs 1000 =T Tf¥1 AT 81 SIat?

o1 A oifery el wma 1R gored PRI g8 9nen & ER

Q:(i) X P
dt 100

dP P
YA E_Z_O .. (1)
THieRTor (1) ¥ =) 1 YUk i W, BH W Hd B

dP dt

?=2—0 .. (2)
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RO (2) o SF Y&l 1 THRO S W 89 UK i ®

t
logP=—+C
BT
*
SRl P=¢20.¢"
* .
Sreqa P=Ce? (S&lI .S =C)
C P=1000, <4 t=0

P 3¢ o1 |F R (3) H T W 89 C = 1000 I 3 Bl
TEfT THieRT (3) § BH Wi i ®

P=1000
M ST ¢ oot & gere A e S €, 9@

2000=1000 3 = 1=20log2

| FoTaett 9.3 |
1 § 10 9% o Y1 §, Y 3Taehel HHIRIU ] ATIH B 1A hiTsT|
dy 1-—cosx dy 2
1. —= 2. ——=4/4- 2<y<2
dx 1+4+cosx dx v y<2)
dy
3. E+y=1(y¢1) 4. sec’xtan ydx +sec’ ytanx dy =0
_ g dJ’_ 2 2
5. (¢r+eNdy—(ef-—e9)dx=0 6. E—(I‘FX)(I"‘)’)
d
7. ylogydx—xdy=0 g, X =y
dx
ﬂ_ in~! 2
9. dx_sm X 10. eftanydx + (1 =€) sec>ydy =0

. (3)

11 ¥ 14 9% o U9 H, Y% Fashal THIH0 & fau fXu gu ufdser &t gqe &6

gren faferse ga A Sifsg|

d
11. (x3+x2+x+1)d—z —2C+xy=17% x=0

Reprint 2025-26



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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d
x(xz—l)d—zzl;yzoaﬁ: x=2

cos(%):a (@ae R);y=13x=0

X
ﬂ=ytanx;y=22|1;<x=0
dx

fog (0, 0) ¥ ToRA ATl TH UH a% HT FHIHIO AG Hifo fSTGehT Taehat
TRl y = o' sin x B
meg=(x+2)()’+2)a?mﬁg(l,—l) H T arel Joh
1a it

95 (0, -2) ¥ oA et T U™ doh ol GHIGRW Aq Sitee faeh ot fog
(x, y) T S99 {@1 T g9 iR 39 fag & y fadenien @1 ot 39 fag & x
feemish o SR 2l

T a%h o fohdl T (x, y) W T991 @ &t yaumar, =991 55 &1, 65 (— 4, -3).
T oo™ o1el Tarde S yaur & g 21 AR 9 9% fag (<2, 1) Y e §
3T 9 HT GHIRTOT A1 i

Toh RN s o 3T, T8 gell 9ot eardn o1 el ©, Teer wifd © &ed
@1 ® A XY § 39 Tean w1 B 3 SR € SN 3 Uohs 91 6 SR ©,
1 Uohe A% 39 TR &I e 9| sifaw)

et S o qoud w1 95 r% R T T W B 21 AR 100 T 10 I F
TM B WM §, A - AE T FI (log 2 = 0.6931).

et 9 o qorem &1 9fg 5% it w1 R I Bl 71 39 S% H Rs 1000 S
FAC S &1 6 HISC foF 10 o a5 78 R fHa 8 SIwh? (5= 1.648)
foret ey wqe o Sfarogsti w5t G& 1,00,000 B 2 H H 3R G@m H 10%
%1 gig Bt 21 fohae =il & Sftemupei =i w@ 2,00,000 B ST, I StemopE
& gfg # | STk Sufterd H&N o GHMUE! B

ST GHIRTT %=e”)’?ﬂ F T
X

(A) ee+e?=C B) ee+e=C
C) er+e=C (D) e*+e>=C
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9.4.2 FHATATT yddheT GHIHUT (Homogenous differential equations)
xTd y o Fefafed wedl | fo=m Sifse
F (x,y) =y + 2xy, E, (x, y) = 2x - 3y,

F, (x, y) = cos (%) , F, (x, y) = sin x + cos y

% ST Herl § x 3R y 1 el JET 3R A forg e A wd Ay 9
yfreenfud ¢ fEan ST A ' e e @

F, (Ax, Ay) = M (0" + 2xy) = M* F (x, y)

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

3 M X 3

F, (Ax, Ay) = sin Ax + cos Ay # A* F, (x, y), fh&t -+t nop ferg

781 B Ufed % B 76 weml F,F, F, S F(y, Ay) = A" F(x, y) & &9 ¥ foran
ST Hehdl § TG e F, 1 58 ®9 § T foran s wenan 1 399 7w frefafea wftam
e T 2

% F(x, y), n Sd o1l TSN 6ol sheedl 81 afg e I 3k Ao fag
F (Ax, Ay) = A" F(x, y)

T e F 8 FF ST @ H F, F,, F, %A 2, 1,0 ¥ drcl 9smie wer
€ Sl F, 9uerde wod @t 2
&0 78 off uferd & ® T

SRE Fl(x,y)=y2(1+§J=y2hz ﬁ}
y y
E(x,y)= x' (2 _3_y) = xlh3 (2)
X X
s E(xy)=y' (2£—3j =y'h, (ﬁj ,
y y

F,(x,y)=x°cos (Z) =x ks (X)
X X
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F4(x,y)¢x"h6(§),ne N feft ot a9 & fag

EEC| F, (x, y) # y"h{%},ne N
TEfAT Tk A F (v, y), n 10 el GHEMAE 6ol shedrdl 8 4

F (x, y) = x"g(%) SR ynh (%)

%:F(x,y) o &Y Al Sehel FHIHl GUEHId e € 9 F (v, y) 9 o
A GHEE He B

D k() = o) (1)
X X

#maﬁw&ﬁawﬁwaﬁmmﬁ%mm%waﬁa

y=vx .. (2)
gfreenfid w9
HHIeRT0T (2) 1 xoh HU& ke i W 8 T Hld © ¢

ﬂ=v+xﬂ .. 3)
dx dx

W(s)@%wmaﬁw(l)ﬁqﬁwﬁawmwwmﬁz

dv
+x—=
vhx g)

dv
A xa—g(V)—v . ()

THTRTOT (4) W =R 1 YU HH W TH WK H @ :

dv :@ 5
- x .. (5

RO (5) o SHI U&l T HHERG % T EH I B 8

d 1
Jg(v)v_vzj PLARAS .. (6)

Ifz y 1 29 wfaeenfug F R ST A THET (6), STaRe THHROT (1)
X
YF B YEH FLT 2
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_ﬁw&ﬁwmaﬁw —F(XY)a%wﬁé\la%T

F (x, y) Y 51 STl IR B @ 89 L=y 31ed, x = vy Tfaenfi| w1
y

& ol fif STl == o STER Z—y—F(xy) h( J%wﬁﬁi@aﬂmw
M6 T ok fog e sgd &

SETEI0T 10 IS b sTahel iR oT (x—y)%=x+2ywaﬁﬂ'q%3ﬁ'(w%ﬁ
Ad hifeg|
Tal U U sTeed Ui ) fEfafed €9 § eifvered fRAr S el ©

ﬂ:x+2y 0
dx x-y
x+2y
M iy F(x,y)=
X=y
AMx+2y) ..
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ﬂﬁ dx 1-v
dv vi+v+l
3 Yy T
qﬁ dx 1-v
v—1 —dx
a7 dv =
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X X

dx
THRT BA A TS
T e gen sraea wHie fefafad &9 o forar <1 dean ©

dx y (D)
)CCOS()

X

qﬁ%ZF(X’Y)$WW3WW%|

yCOS[yj+x
T F(r,y)= ——22 2
XCOS[yj
X

Reprint 2025-26



TS FHIRWT 329
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X
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g ) I +P.g(x)y=Q.8 ¥ - (2)

g (x) T TF $H YhR HIfSTL dlfch THIhION b1 ST 98T y . g (x) b1 STaeheisl & Sl ;

dy _d
el g - +Pg@y="-[y.g ]

dy dy ,
SRE g(X)d—+P-g(X)y=g(X)d—+yg(X)

X X
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= —cosxe " +sinxe " —Icosxe_x dx

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

_ (sinx—cosx)e™”

1ot I
2
TieRor (1) § [T A9 fqeenud e T 89 o< w4 o
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e XU gU 3Taehel THIhIUl 1 =9 & &l

SETEYUT 16 3Tahd FHIHWT y dx — (x + 2)?) dy = 0 1 Sk A AMG HIfST
o T gen srEee T frefaiad w9 § foran ST g 2

&_x_y,

dy y

~ o 1 .
RER %+P1x=Ql,a5 ®q oo ifEw ofahd Hie B 98] P =—-— Td
Y y

1
_7d »
Q1 = Zyél ER c q I.F.=eI Y g :e_k)gy :ek’g(}’) :l
Yy

a1q: fau gy el THIHT 1 Bd €

xl=j(2y) (leerc
y

y
SEC) Z=[2dy+C
Y
X
370l —=2y+C
y
SREN x=2y*+Cy
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37d: STahe THHI H T o

y . sin x = [(2x + 22 cot x) sin x dx + C

e y sin x = [ 2x sin x dx + | x? cos x dx + C
: [ 2x 2x?
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3STEIUT 22 39ehdl GHISHIO
(tan"'y— x) dy = (1 + y?) dx 1 B F@ i
T e gan stemhe Tt frefafed w9 & faer s1 g @

dx — x _tan’'y
dy 1+y* 1+y°
THYRTT (1),%+P1x=Ql,én‘maﬂ%F@?s SAHT THIHT T TR
y
1 . tan”'y
P=—7 w6 Q =2 el
1+y 1+y

[ioaa
2 -1
[F.=¢ ™" =

THfT U gU Sfoehel G0l &1 B 2

-1
xe™ Y =.[ fan y }; e™ Ydy+C
1+y

tan™!
T ffe 1= e
1+y
1
l+y2

i y = SRR T W TR T E fe [ de=dt
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3d: Izjtetdt,lzte’—fl.e’et,I:te’—e’:e’(t—l)
3T [= pan'y(tanly 1)
TRl (2) H I A Yfaeenfyd e T 84
x.e™'Y =" Y (tan~'y — 1)+ C T g
et x= (tan”y-1)+Ce"™?

e XU gU 3Taehel THIhIUl 1 =9 & &l
e 9 W fafae goraeit
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1. Tr=afafaa sasa et °§ 9 Yds &1 Sl T o (3fg aftafia 8) A

ifsra)

Das(2) () 4] 2=
—+5 —6y=Io ii) | — | —4|—| +7y = sin
) 0 s y=logx (i) I e y x

dty . (dy
(i d—(d— =4

2. Tr=fafad oo o g&is o fau genfua sifse fe <o gsn wed (/s s1e@n

W) WA 3Taehd TGHHW F 5 2

d*y . d

1) xy=ae +be*+x2 : X—+2 y—xy+x2—2=0
dx* dx
d? d

(i) y=e"'(acosx+ bsinx) : —Z—Zl+2y=0
dx dx
d?

(iii) y = x sin 3x . 2249y -6c0s3x=0
dx*

. 2 2, dy

(iv) x*=2y*logy (X +y )E—X)EO

3. fag #INT foF 22— y2=c (@ +)?)? &l ¢ T W= §, e GHH

(= 3x ) dx = (3 — 3x%y) dy 1 AUH &A B

d 1-
4. Wﬂﬁwmd—y y =0, SEfeh x #1 T AU BA JAd BT

x 1-x2
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10.

11.

12.

13.

14.

. <¥IzE foh eroreher wHieRTor

dy y Try+1
dx P 4+x+1
x+y+ 1D =A(l-x—y-2xy) 8, & ATH w=at B

=0 =1 =FIH BA

. ﬁg(o,gj@ww@@wwwwmaﬂmmww

TR sinxcosydx+cosxsinydy=0%I

TR THIHWT (1 + e*) dy + (1 +y?) e dx = 0 T Teh A= g A@ Hifeg,
fmgm 2 f y=13afk x=0.

X

. T HHIHT yeydx=(xey+y2jdy(y¢0)6m & F1q RIS

SIFHA FHFHWT (x — y) (dx + dy) = dx — dy F1 Tk fafite ga @ wifag, =
gw%ﬁ;;:-l,zlﬁi x=0 (Fhd: x—y=13@)I

i

N

WW{ }——l(x;tO)EFIWEW‘OIﬂTTﬁQI

d
Wmd—i+ycotx =4x cosec x (x = 0) T TH faf¥te a1 A@ HifaT,
T
< gl ® b y= 04 XZE.

S FHIRT (x+ 1) — a =2 ¢ — 11 Tk faftte g 9@ sifaw, < gen

dx
gfm y=0ak x=0.
st i LX) o o w3
y
(A) xy=C (B) x =Cy? ©) y==Cx (D) y=Cx

d
d—;+P1x=Qléﬁwa1éaqawWwaa‘rW%ﬁ%z

A) yelh® =I(Q16JP‘dy)dy+C

®B) y." —j(QeJP‘ ) dx+C
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© " =[(Qel"*)ay+c

_j( )dx+C

15. me et dy + (y e + 2x) dx = 0 1 =T B ©:
A xe+x*=C B) xe+y’=C (C) yer+x*=C D) ye+x*=C

HRTIT

¢ T UH g foEH s X (SR) o WuE SfEd WX oh Sfehars)
(3Tahetsit) wftwferd &f, sfaehel TRl seardl 2|

¢ fFH srowa gHtes § Aftafad S<uan sTaees &t &ife, 39 3T&aha
GHiRT0 T HIf FHEA Bl

¢ I E Toehel T STehersii § SgUs THIH © Al SH el THIHl
1 =1 IReE et €

o fFE stawa gieo &t u@ (AR uRefea &) 3T stasa gHiRwm o
Gftnfed S=uad FIfe el i Soaq =1d (Shdel ¥ qulish) Bl 2l

¢ % U gU Tahcl THIHIUT il HI HI ATl THeld 6 3Tahel THIH0T h
T HEAM ¢ Th TH B form 3o & Wes ot =, ot 39 orasha
GHIHTUT 1 HIfE €, A9 Tl heddl @ 3R e el ¥ Yo gl fafyre
T HEA T

dx
. W@WWW —f(x y) ge d—y—g(x )& w9 §

afwwaaﬁwmm%,a%ﬁ(x,y)@g(x,y)?ﬁmméwwqw
g, T ST S FEand ¢l

¢ %+Py=Q,€FWWWHTﬁW,WPHW Q 3T=R 37al Shaal
X

x % o §, YUY hife Wask faehdl GHIH FEard Bl

ofdeTfas gsyfir
el LT ToT 1 yq@ Areti § § T 21 Uueh 997 98 © Tk sfeehal
HHIHION a1 3T&dcdl Tael 1 1, 1675 Gottfried Wilthelm Freiherr Leibnitz

(1646-1716) < FegeH FaQiHEH] Jydy——yz =1 fafed w9 # weqa fohan qen
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I8 AT Teftehl [ 3R gy @ IRfea @ a&qd: Leibnitz TH ok i T T 1
e ¥ 7 o foeet wel e ffkw 8, 38 '8en 3 99 1691 H 3% 9 o
R fafY’ oF S0l 1 ARTERH YTl T oY 99 3= (HeW Hife o
THETE FHIRION o & he bl fafer’ 1 FEh0r fhanl 3 o 9 SR 37y
T | S ‘YoM whife o ok rdehel THIION i g e i fafa’ @
T fepan| fena snveredsTeh € o Sudsr weft faferai =i @iet stehet Wb =afem
BRI SThel WHIRON oh ST oh Jedid o8l o STedary o iaid 99 gl

YRY H ohad HHIHN oF ‘B’ LT i GO hI Ak AHIRWON o
‘grThe’ oF w9 H fAfdve fRa T o Uw Wk @ 1690 H WUHA: James
Bernoulli, (1654-1705) NI Y¥ad H @1 11 % ‘B’ 1 TAYH WA
Joseph Louis Lagrange (1736-1813), 51 ¥ 1774 H fohall 11| I8 HeA1 STahdl
e o S 9§ SET 100 g6 &% Sfed ggl ¥ Jules Henri Poincare
(1854-1912), &, T8 ¥k ‘&1’ o TN o foIU 3TehTed deh U&d fohall, Thetd:
ST WeRTEel | ¥Ie% Bl ol STIAT Sfad ¥4 U g3l =R o6 geashevia fafy
1 FHHT John Bernoulli (1667-1748) , James Bernoulli & ST gRT foha 7|
TS 20, 1715 I Leibnitz &1 fa@ o101 931 ®, 3= f=fafaa swesha GHienio
% B & @il fay

2

Xy =2y
o T I YR 1 Tkl AHA: e, AfqREe IR T Tl & Th T H
Arieei Hid €1 78 39l € for U8 Wt K@ 9g a1l stashd gl o g
Y A ®Y R0 AT & 209 vt o Sawre | ¢ stashel gl & e
forgetooT’ efivier o qPid STeehel WHISUI oh Tall i Siieel Jehid oh STII&hR Bq
M ARG Fhar T AT SH T Gl STfaTshil 8 Td Uity o &9
o 9@ T 9w Y T 2
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