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Historical Note

The origin of the Integral Calculus goes back to the early period of development of
Mathematics and it is related to the method of exhaustion developed by the mathematicians
of ancient Greece. This method arose in the solution of problems on calculating areas of
plane figures, surface areas and volumes of solid bodies etc. In this sense, the method of
exhaustion can be regarded as an early method of integration. The greatest development of
method of exhaustion in the early period was obtained in the works of Eudoxus (C.E. 440)
and Archimedes (C.E. 300)

Systematic approach to the theory of Calculus began in the 17th century. In C.E. 1665,
Newton began his work on the Calculus described by him as the theory of fluxions and used
his theory in finding the tangent and radius of curvature at any point on a curve. Newton
introduced the basic notion of inverse function called the anti derivative (indefinite integral)
or the inverse method of tangents.

During C.E. 1684-86, Leibnitz published an article in the Acta Eruditorum which he called
Calculus summatorius, since it was connected with the summation of a number of
infinitely small areas, whose sum, he indicated by the symbol * [*. In C.E. 1696, he followed
a suggestion made by J. Bernoulli and changed this article to Calculus integrali. This
corresponded to Newton’s inverse method of tangents.

Both Newton and Leibnitz adopted quite independent lines of approach which was radically
different. However, respective theories accomplished results that were practically identical. Leibnitz
used the notion of definite integral and what is quite certain is that he first clearly appreciated
tie up between the antiderivative and the definite integral.

Conclusively, the fundamental concepts and theory of Integral Calculus and primarily its
relationships with Differential Calculus were developed in the work of P. de Fermat, I. Newton
and G Leibnitz at the end of 17th century. However, this justification by the concept of limit
was only developed in the works of A. L. Cauchy in the early 19th century. Lastly, it is worth
mentioning the following quotation by Lie Sophie’s :

“It may be said that the conceptions of differential quotient and integral which in their origin
certainly go back to Archimedes were introduced in Science by the investigations of
Kepler, Descartes, Cavalieri, Fermat and Wallis.... The discovery that differentiation and
integration are inverse operations belongs to Newton and Leibnitz”.

_’¢*_



U5WL

[asa 1Hlsw

% He who seeks for methods without having a definite problem in mind
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Qoll. = (—acos x —bsinx) + (acos x + bsinx) =0 = %.06l.

M, A (8% 21 2ud [Asa wHlswdl G3a 9.
2

~ d
(U8 : (2) uel Kg =—acos x — bsinx=-y
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JlRY 9.2

ugl 1 el 104l »uua [@Bud (Rure vtadl 9 Jd) 243U [Asa wdlswlidl G5 €9 dx ASRAL

1. y=e"+1 A A
2. y=x*+2+c DY -2x-2=0
3. y=cosx+tc D Y +sinx =0
2 Xy
4. = 4J1+ : ! =
Y * YR
5. y=Ax DXy =y (x #0)
6. y=xsinx Doxy' =y tx x2—y2 (x # 0 2 x > p Y4l x < —y)
y?
7. xy=logy+c : yzl—xy (xy #1)
8. y—cosy=x : (ysiny+tcosy+tx)y =y
9. x+y=tanly YA P+ 1=0
d
10.y=\/a2—x2,x€(—a,a) : x+ydz= 0y #0)

wall 11 dal 12 3 (@ a3 o d R suda [@sedimiel dioy [@Asen wie s e
11, agd saunil [Asa Alsaddl euus Giaul A -l Al
(A) 0 (B) 2 ()3 (D) 4
12. qdla sauel [Asa wlsenal [@lre Giaui €W -l dvay
(A) 3 (B) 2 (€)1 (D) 0
9.4 s Gia WAl €lu aal [Asq uHlsa-l -
(4 : o aqod Aalse x2 + p2 4+ 2gx + 2fp + 1 = 0 ¥A3ud €M, dl del Sruel M

(g ) du @+ /2 —c>0 du, dladl B g2 4 £2 0w

8L oellal ¢l 5 uMlsw

2+ +2x—4y+4=0 (1)
o1 s Bl 24 (-1, 2) d=dil ada eald 9.
alszel (1) 4 x«il wda [san s,

dy xX+1
a = 12—y Oy #2) (2)
2wl s [Asa wdlsa O, gd gl vl Al 5 (gl [l 9.5.1, BGelgw 9) il
ulsadAl s G aqoi-l el sald 8 2w Aalse (1) 4 ada 20 qelidl 25 wod 9.

LAl 2UURL Al HHlsw@AL [GaR s
2

x2+y2=r ...(3)
reil (Bl BHdl ddl 2t 240 Asladl [l qedl Ha9l, Gelgl wHll, x2 + y2 = 1,
X2+ =4,x2 +32 =9 Wi (g 2usld 9.1). 2un, aHlsaw (3) 2w 5 Gy ¢ld i

Blosail Bt gl dal dud=l aqoisl 2sla suld .



[Asa AHlsw

Agldddl €25 Aod o AL 52 dd [Asa wlse
gl e ™ 9. [Asa ulse reofl Hsd €ld %
B, 5120 5 Asladl (Bt Aol W2 wal (G 8l
wlsel (3) o -l wda [sad sdl - aHlse %9
yHlse Hadl sl

NN dy
S +2y — =
wed 5 2x + 2y —= =0
dy
S _
Y

Als2el (3) uda w1l adoiidl dela eald .
yrt: <l alsadl [Qar s

y=mx tc¢

323
¥
M
X'
v
Y!
2usld 9.1 (4)

wad m A ol (Bl Budl ysdl suue dgladl [Beel qedl 3.

Gels2el dils, y = x (m=1,c=0)
y=3x (m=+3,¢=0)
y=x-+1 m=1,c=1)
y =X (m=-1,c=0)

y=-x-1 (m=-1, c=-1) W3R (>0 2usla 9.2.)

M, AHLSW (5) w1 %A m, ¢ WAL ¢l ddl
il deld sald 9.

Auladl es A0d o AHHA 2 dq [QAsa w{lsw
gAML U U 89, aoll, WHlsW m A el Hsd
€ld, % ASM, 5128 5 Al Bt Aod e m 24 ¢l
Bud (Bt gl o, adlser (5) 4 x«il Aue 6 avid
[asad sacnel 2 qadl as o,

dy

dx

. d’y
e ? =0 ..(6)

2usla 9.2

ulsrar (6) b Alsrel (5) wi el wniidl delid Rsa wadlsa cald .

AL AAltlel 5 AlsR (3) 2t (5) 2 2si Als@ (4) 2t (6) U @us Bsdl 9.

9.4.1 2uUd asi-l Adsld soladl [Asa sl -l 2d

N R

(a) ol wuta asidl Al Fdl Hot 218 % 282 2200 i, dl dd A gal 4358 girl

galcll as
F,x,ya=0

(1)

BeleRel dily, wraddl-l delt y?2 = axd AwHlSW0 f(x, y, @) @ p2 = ax gl suldl usi.
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NN

AlsRel (1) 4 x wed [Asdr sl Had AdlswL ), p, x 2 g qud O, ved §

gk, y ¥, a) =0 -(2)
A5 (1) 24 (2) Wigl @l dlu sl Hidle [Asa aH{lsw F(x, p ) = 0 Ma 9.
F(x, » ) =0 ..(3)

(b) A »uua asidl qgld F, 4l 6 @2 21U g, b &1, dl dd A gar aH{lsw gl
galldl as

F2 (x: .yl a: b) = 0 ...(4)
w52 (4) 4 x wA [Asan sl Had wHls@ Y, x, ), @ b HAA O, ved §
gk, » ¥,a b)=0 ..(5)

L 6L AW 6L YAAL g, b Al Al 5L wsd Al ved ue oflat wHlsaxl
32w, uHlsw (5) 4 x U [Asad sl i wdlsw ma 9. d <l wsel-l

AU O

hx 5 y,y",a b)=0 ...(6)
AHls2eL (4), (5) 24 (6) MYl g 2 bl dlu sl HdlA [Asa w5 1A O,
d Fx, y, ), y") =0 9. ..(7)

W iy agidl deli suladl Rsd udlswdl sel A afidl Aglan saladl wHls@mi
lddl W AAUSL Fedl L 9.

Belg2nl 4 ¢ Aelt y = mx (m Q@A 220 ©) 4 soladl [Qsa wxlsadl 2L s3.

Bia : wdl y = mx (1)
adlser (1) <l ol ouy x A Alde [Asan s,
d_y f—
dx
. . . dy
mel Bad adls (1) sl Hsdl, y = x—

d SN NN e N S
x d_)yc —y =0 wad mel Hsd O 2 ddl Hola [Ase qHlse o
Belg2wl 5 ¢ asidl dsld y = a sin (x + b) (@ b [ AN V) 4 suladl [Asa wHlswHl
WAL $3.
Bia @ vl y=asin (x +b) (1)

adlser (1) <l old oy x«il Aua 6 avia [Asdd s,

% =a cos (x + b) ..(2)
d2
Kf = —a sin (x + b) ..(3)

qls2el (1), (2) 24 (3) Wil @ 24 b Al dlu $dl,
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— +y=0
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L AHlsw AL g @A hEl Ysd B v dell widld [Asa uHlse .

Belg2BL 6 ¢ B 5x QLR Sld v UMl X-218 U2
€l dal Guaadl-dl Aslan salad [asa wdls
qadl.

)
)

Bie @ wioul wHIdAL Guaadl-l Ak s

(il 2ugle 9.3) 4 wdls

Xy
— += =1 .1
a’ b? ( )

alsrel (1)« x+il ada [san s,

a’ b* dx

y(dy) _ b
x | dx a’
aulsel (2) L ol ougy x<il Awua [Qsad s,
) = ( dy
2], T
I\ d* x? ] dx

SN
Y dx* xtdx, YV

uidle (asa wdlsa o,
Belgaal 7 : X-»ad Gombly 200 wldi €l dal
[ . . R
adoul Aeled [Asa uxlse sl
B5a : WA 3 C 3 X-2ad Gy 210 sl
aqoii-l deld B, WA 3 2 Asladl 515 ¥ AR-L
Seadl A (0, @) 8. (pusla 9.4) e sl C 4 s

N/
\

Yl
2gld 9.3

2+ @y —ap=a
xZ + 32 = 2ay (1)
Ui, g W W WA 9.
aulsel (1) <l ol ouy x A Ade [Asan s,

dy _ . dy
2x+2ydx_2adx

dy _ dy
X+ydx_adx

2gld 9.4
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aUfdiq,
d
X+ yd—y
Lo w 2)
dy XX
dx

Aulse (2) Higl A gl Bud Aalsaa (1) A ysd,

d
|-x+ yd—ﬂ

dx

dy dy
2 4,2 - 1+ 72
(x2 +y9) e 2xy + 2y e

dy 2xy

dx 2 _ yz

L AUG adoii-l Asla wed Hidla [Asa wilsa B,
Gelsanl 8 g olld Gombly Sl A e 3 X-vadl 4 Ra €l dal waadi-l Aqslad

-~

[Asa HHls0 2kl

G5 : w3 P 3t Gur wHdiHl uRacil Al 9 (il 2usld 9.5.) 2 WA 3 €A A0
a He (a 0) 2 ddl s ucudl uldr o, He Asli P wdlsel

y2 = dax (1) v
M
aulsel (1)l ol ougy x «il wual [Qsad sdl,
dy
2y — =4a ..(2) X% F SX
dx S0 a,0) -
alsal (2) Wl qadl 4a -l Bud weilsee (1) ul ysdl,
dy} W
V2= [2y5 (x) .(3) Y’
/ 2sd 9.5

d ~ N . . N
y2 — 2xy d—)yc = 0 2ud wraddl-l Aslad [asa w{lsw .

ALY 9.3

w1 el 5L asidl Aqsld M2 Q@R A0 g vA bl Ay s [Gsa qHlse Anal

X Yy _ 2 — 2 2
L= 4= = . = —
1 p b 1 2. y“=a(bc—x°)
3. y=ae’ + be 4. y=e* (a+ bx)
S.

vy =¢€" (a cos x + b sin x)
Y-viad Gl 2o uddi adoidl Aslad [@sa adlswey ol

o ol Gawbiy ¢l A e A Y-vtaddl a4 Rl S ddl uraadi-dl Aslaq [asa
A{ls2eL QM.

—_—
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8. % 55 Gty €l 2 AU Y-8 U 1A dal Guaaai-l Aelad ([Asa Aalsa ot

ot

S5 Glomlblg €l i UM X2t U ¢l dal ilaaqdiddl Aelid [@Qsa alsm
L

9, o
I}

Pared
=y

NN

10. %< 3v5 Y-218 U2 Sld 2 Blodl 3 2isH Sl dal adoi-dl Aslaqd [asa aslse ol

D

wall 11 da 12 3 (s a3 o d 2 suda [@sedmial do [@Asen wie s e
1. la-usisl sa [sa adlsidl euus G3d y = cje¥ + ce ™ 8§ 7

a’zy a’zy d2y d2y
A) — +v=0 (B — _y=0 C)— +1=0 D) — —1=0
( ) 2 Yy ( ) 2 Yy ( ) 2 ( ) A2
12, Al sa [Asa aHlsedl [@le Gsd y=x © ?
dzy dy dzy dy
(A) 2 X l Xy=Xx (B) 02 X l Xy=x
dzy dy dzy dy
() dx* o dx =0 (D) dx* o dx xy=0

9.5 wau sau-l ws wRwella [Asa udlsaa- 63wl Adl

2l QoM Ul yam seidl s uRHela [Qsa wlsedl Gia el sl Adi-dl 2wl
539,
9.5.1 [Quixrlu aaqi [@sa udlsen

wad selll s wRHel [Gsa adlseid 2azu A wael ©

% = F(x, ») (1)

M F(x, y) 1 g(x) 4 xd [Q92 sl 27 h(y) A y 4 [Q4u &l, d 2d g(x) h(y) a2l3 gaidl
asid dl [Asa adlsew (1) 4 [Qulo-da aa usied [Asa aHls:e (Differential equation
with variables separable) 38 O,

(s uvlsa (1) 4 2a3u ¢d 1A wsel 2l :

L~ g b -2)

o h(y) # 0 dl el gel wdla adlse (2) 1A uHel w9

1

h(y) dy = g(x) dx -(3)
adlseL (3) Al oid oy AsAA s,

(1

J o) dy = [g(x) dx ..(4)
24, A5 (4) 2wha [[sa wHlsenl G5a Al [3unL YA Wl 9 ¢

H() = G(x) + ¢

N N N\ Y 1 N “\ A\ A N\
wil, Hy) 2 Gx) 2l s Jay 2 g(x) -l ulclaslad 9 2¢q ¢ 7 AN 9,
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B
d X +1 N 3N NN
Gelsaul 9 ¢ [Asd AHlsw d—)yc BEERE (v # 2)l s Gsd 2l
- ) dy x+1
Bsq : —_— =
wel, = = 75 (1)
sl (1) 4 [l ad-l (s qHlse dls avdl,
Q2Q-y)ydy=x+1)dx (2)

sl (2) 4 ol oy AUsa-d s,

[Q-»dy=[(x+1)dx
2 2
_ Y = x
2y 5 > tx T
x2+y2+2x—4y+201=0
xz+yz+2x—4y+c=0"A‘LL'L,c=2c1
L A58 (1) Al uus Gia o,

dy 1+y ~ ~ NN
Gelg2ml 10 : [Asa uHlsa = T L Al AUs B L.

Bsd : 1+ 32 # 0 dlaugl »uld Qs wxlsen Qo Adnl Rsa wHlse dl -3 yas
avil asy :

dy dx
= (1
1+y? 14X 1
Aaulsel (1) Al oid oy Asa s,
{ dy B dx
, 1+y2 B ; 1+x2

tan_ly = tan'x + ¢

L ¥Hls20L (1) AL us Gia o,

by =\ 2 N : d D
GELSRWL 11 2 2R x =0 ¢l AR y =1 A d WRGs 2d 2R [Asa wls d—z = —4xy? -l
[afre G3a Al
B34 : %l y # 0 €, dl 2u0d [Asa wslser 13wl avll as 9
d
—)2) = 4x dx (1)
y

adlse (1) Al oid oy AsaA s,

dy
{7 = —4 [x dx

L=y
y

1
—— -(2)

y:
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-~

Auls (2) Uy =1 2 x = 0 Hsdl, ¢ = —1 oA 9,

ed, Al (2) Ul e Al Bud ysdi 2utal [@sa wdlsaqdl [lkre Gsa y = Sy
X

Gelsam 12 ¢ o [Asa adlsw x dy = (2x% + Ddx (x # 0) Sl ddl (1, 1) il YR aAdl as
AlseL SllML.

Bia : il [Qsd uHlse 1A el davil as

dy = (2X+i) dx (1)

adlser (1) Al oid oy AsaA s,

[dy = J (2X+é) dx
y=x>+log|x|+c ..(2)
alsaer (2) o wudal [Asa wdlsadl Biadl asidl Asla eald 8. uig v dsladl
(1, 1) izl wAR Adl €l dal Aedl dHlsaul R 9, e dH{lsR ) x =1, y = 1 Hsdi
c =0 3.

gd, A5 (2) Hi el BHd Hsdl 2uue Widl as udlsw y = x2 + log x| AL 6.

Belg2el 13 : A8 el [Big (v, y) 20000 ds«tl sl alal % 20E 9. (=2, 3)Hil YAUR Udl

L Aslal asd Alsw kL.
Bia @ wusl ellal ¢l 3 oasdl sl ala % 8.
dedl, EZ = % (D)
Qaiogly el [@Asa udlsel 4y avdl,

2 dy = 2x dx ..(2)
aulsel (2) Al oid oy AsAA S,

.[ V2 dy = j2x dx

Yooy .(3)

3
cllot{leppil Asd % dd adldl ¢ 2 aslodl owRidlpiHl Gualell 8. sl dy -

dx A vl d33 Gualol wid dal AUARS uRAdAHL Aot Wt dr e dy A e ABL a3
dugl weflotdl owidlpiHl ay e Ad ldelsd s asa 9,

Aeel : Introduction to Calculus and Analysis, volume-I page 172, By Richard Courant, Fritz John
Springel — Verlog New York.
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AlsW (3) UL x = 2 2 y =3 Ysdi ¢ = 5 1A W,
e+l Bad asflsaer (3)ul Hsdi,

3
Y =x2+5

3 1
y=(x2+15)°

widld as udlsw .

aUfdiq,

BElSmL 14 @ oiesdl uvid Hed AUl 5 % -l 82 Add Al @l 9. %l ciesHi T 1000 <l A 3l

S, dl d sedl adHl ome]l ud ?

B @ wAL 3 A udl ¢ uud Hed PO,

uaHl 2ud Hiladl urel,

P _(35) xp

dr 100
a _ P
dt 20

alsrel (1) L adld [l sdi,

dP dt

P 20

Adlsel (2) Al oid ol dsart sdl,

=L
log P = o5 +¢

I3
P=ce2

N “\

¢d, ¥l t=0 dl P = 1000

P 2 7+l (Budl (3) 4l 4sdi, ¢ = 1000 w4,

Als0L (3) urdl,

L
P = 1000 e

-~

QR 5 Hed OBl UAl W2 ARldl UHY 7 ad 6.

L
2000 = 1000e?0 = =20 log,2

(ol €l = ¢)

ALY 9.4

wall 19l 10 Al [Asa wHlsenAL s Gia Aadl :

dy 1—cos x
dx  l+cosx

]

+:
dx y=1

v#1) 4.

sec?x tan y dx + sec?y tan x dy = 0

(2<y<2
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S.

7.

9.

(+eX)dy—(eF—e™)dx=0 6. % =1 +x%) (1 +)?
ylogydx—xdy=20 8. xSQZ—y5
dx
dy 1 X 2
— =sin 'x 10. e“tany dx + (1 — e*) secey dy = 0

dx

wall 11 2l 14 3 2uddl gd-d asn sl [Bsa alsaq [@lre Gsa dadl :

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

WA

23.

d 2 2
(x3+x2+x+1)d—z=2x2+x; UL x =0 AR y = 1.

x(xz—l)% =1; 22 x =2 A y = 0.

dl 2 by
. cos[—y}za(aeR); U x =0 AR y = 2.

dx
dy N N
—_— = ; BUR x = R y=1.
el tan x; x=0 R y

g (s adlsaw y' = e¥sin x €l dal [Blg (0, 0) wiall YR adl asd Alsel L

R . = d ~ Y NN
(Blg (1, —1) wiefl wR adl [asa aH{lsw xy d—)yc = (x+2)(y+2) -l G54 a5 2l
% asdl SIS uL Big (x, p) O Walsl a0l A A [BigAl y wnsdl dpusiz d Big
XM Fedl 8 e o (0, —2) Hidl uAR Al 9 ddl as- wlswL ML

asl SIS ua [Blg (v, y) W01 Mmeisl s i usilbly i Big (—4, —3) il v
adl UL el sdl eHel 9. as (<2, 1) il uR adl €, dl 2 asd wlse
ET

N e b

AUsIR egAHl dicdl FAd gdl MM A B 5, dd ddsn AlssA el Al 9. o

S
~ ~ ~

A32UAUL d-ll Bl 3 2sH Sl i 3 Asws Ul d 6 s Gld dl 1 A5 usdl oGl
Brosul alldl.

Giesl AMA Hed dllils 7 % -l £ Add adl 26, V. % 10 adul iwsul y3al T 100 emal
adl ¢l dl 7 -ll (BHd aldl (log,2 = 0.6931)

GiesHl AN Yed AMs 5 % Al £ Add Al @ 9. Gl T 1000 A8l a5 s 9,
dl 10 ad usdl a4 sedl ad ? (95 = 1.648)

25 datde vl olseRuiel Aval 1,00,000 9. 2 sasHl d-l vl 10 % L g3 af 9.
A oiseRaulAl glg-g2 15 ULl AMA el ciseRAulHl wvdAL WML €, dl Sedl
sclsHL d-dl dvaL 2,00,000 49 ?

23 ui [ @ o d Ad suua [Asednil dod [Aser wie s

d N N \
[asa uHlsw d_;yc =X TVl s G54 .......... 29,

(A) e¥+eV=c (B) &+e=c (C)e*+e=c (D) e*+eV=c
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9.5.2 yHulRna [asa uHlsQ
x eyl &AL REAAL @R s
Fi(x,») =32 +2xp,  Fyx,p) =2x -3y

/
Fiy(x, y) = cosk%j, F,(x,y) =sinx + cos y

-~

GuAl [A8AML 20Ul x i p <l @Bt vegsH Ax 2t Ay (A 4AdR 2AN) H{sl, dl
F,(Ax, Ay) = A2(% + 2xp) = A°F (x, »)
Fy(hx, Ay) = M2x — 3y) = AF,(x, y)

[y
F;(Ax, Ay) = cosbwj = cosk ] A°Fy(x, ¥)
‘{?..C\L> s1S w8l e N M F,(Ax, Ay) = sin Ax + cos Ay # X"F4(x, y)

e

A8 sS ull n o€ Q R, sin Ax + cos Ay # A'F(x, ¥) 2 Albid sq A Al uldq,
el ALelrs Ad w5l asSa .

Al 28 S wsla el 5, QR0 F, Fy, Fy 4 F(x, &) = AMF(x, ) a3usl avil
alal ela. uig Fyl 2 2a3usl @uil asig gl d @l cvar drs eldl a9,

% F(Ax, ) = V'F(x, y) (1 4ddR 2a0) dl [Q494 F(x, y) 1 n alday] axqulRHigly
[A4u (Homogeneous function) 38 O,

Rl il 5 Gurtl elvaRlHl F, Fy, Fy oL vidsi 2, 1, 0 sidaiod aquRAusla [@8u
9, wid F, > auuRauwely @8y <l

-~

aul, 2uuBl oS wsla ¢l 5,

[, (
el Fi(r, y) = )7 k“?x) =y2hzﬁ)

3y

/ 4
Fylx, y) = xl L2_7j = xu’z»k%)

2§dl Fo(x, y) = y! (——3j yh L ]

/
Fy(x, y) = x0 cosk%) = x%h, k%)

\ Y /
si9 Ul n € N | Fyx, y) # x"h6k

=<

J

N oY /
2dl SIS U 7 € N HR Fy(x, y) # y”hﬂ%)

(Buz-l i @y w3 ©.)

b (y (x A D =\ . D oY
A F(x, y) = x"g\; 2Ly y) @ (A8 F(x, y) ¥ n Ay auulRawla ([ .
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d . . .
» d—)yc = F(x, y) 2d3u-l [Asa a4ls2Hi, Fx, y) A ad alday] aqulRely [Q4y ¢la,
dl d+d auylRwg [Asa ylse 58 o,

P = = (2] 1)
uslReAl AHURHIEL [Asa A5l G5a dlbal M2 bl

y = X C—liSQjD. ..(2)
alsrel (2) 4 <l wda [sas s,

&

Ix =y + X I ..(3)
AlsL (3) Myl % Al Bud adlsa (1) |l wsdl,
av _
v+ X = gv)
dv _
X T gv) —v ..(4)

sl (4) 4 [aela ad-Al (s w50 dls avdl,

dv _ dx
gv)-v x ...(5)
AHlsw (5) <l ol ougl AsAt SRl
_dv (1
20— - [fdr e .(6)

oYY BUURL v -l oy

% wslol R udlsar (6) 2 [Asa audlse (1) <l @uus G4

(wlalfaslad) uual.

e

@ Al | F(r, py) v dldaon axuRAela [@Q8d 2azud ¢, dl s [Gsa

dx ~ N A X NN A . ~ ~
AHLs8L ay = FOup) G54 Hle UL J =v¥ed s x =y Al w1 Guz wul 53 A

N d ~N Y N Y 0
Ad d—; =F(x, y) = h(%j avild >uusl us Bsa dlal 2R ALl

N

d ~\ S\ N\ N NN
Gelsel 15 @ AHlsw (x — ) d—i = x + 2y o uHuRMEL [Asa sl © AH sldl A d-ll
Gse 9Ll
Bsd : 2Ud (s wdlsel A wad avl asiy

dy _ XxXt2y
2-15 (1)
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QL 5 Fx, y) =

sd, F(lx, Ay) =

xX+2y
xX=y

}\.(.x + Zy)
Mx—y)

= MF(x, y)

F(x, y) 2 91 aldals, quuRauely [@8y o,

w9l, U [Asa adlsw qquRHeL [Asa wdlsw 9.

dx

|-1+2_y
X

NN e d _ _ /y
ofl Ad Adl, — = \ i gk;]
L x

aUfdiq,

-(2)

[asa uxlsar (2) Al el ousy g(lj AUl O A dell d oA aldael uHuRHely
X

Q8a . e wlsar (1) a0 aqulRae [Asa 1Hlsr o, 20 [Asa sl G5a wimal M2

y = A,

alsrel (3) « 0 L wda [Asad s,

[

dv
=v+x

dx dx

~ d Y . .
y e —i-ﬂ (Baudl axlsaa (1) A sl

vtx - =

d.

dv 1+2v

dx 1-v

dv 1+2v

Ydx T T Y

Y 1-v
v—1

- _dx
v2+v+1dv T

dv v2+v+1

aulsel (5) Al oid olo@ wdsdt sl

|

0 = 0=

o=

;};d\/:—J

Do dv=

2v+1

- . dv —
Vvl

log [v2+ v+ 1]

dx
—log | x| + ¢,
3 [_av
2 e = toxlnl v
3 1 _
-3 |7 > dv=—log |x|+c

1
J (v +4) (2

..(3)

..(4)
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1 ) 3 ) _1/2v+1
5 log | v +v+1\—§'—\/§ tan L_\E =—log | x| + ¢,
[ 2v+1
1 1 L [2vtl 3
310g|v2+v+1|+510gx2=x/§tan1k\/§ + ¢ (w w2?)
y =< Yl
X

2
1 Yy Yy
5 log —2+;+1

(2y+x
Jr%logx2 Zﬁtan_IL N j+cl

2
1 > .Y Cx2
2log (x2+x+1]x

=

(2
= 3 tan’! k f)/;cx] + ¢,

(2y+x
log | (02 +xy +x2) | = 2+/3 tan”! \%j +2c,

(2y+x
log | & +xy +32) | =243 tan’! L B ) e e = 2¢)
L AH{l50L (1) Al uus Gsad .

-~

. [y [y R Ry
GelsR0L 16 : AGd 521 & [Ase uMHls2wL x cos L; — =y cos L; +x 2L AHURMIRL 9 A
dd G3dl.
Bia : 2ula [Asa aHlse 20 wHel avll asy
Yy
cos|—|+tx
dy ° (X)

2 - —y) (1)

X CcoS (—
X

-~

d : N
2 2L = Fx, y) usizd, [Asa wHlsw ©.

dx
Yy
y cos (;)+x

28], F(x, y) = T(l)

x Al U Ax Ayl wUB Ay s,
7\,[)’ cos (%)+x}
x[x cos <%)}
= A F(x, y)
2§, Fx, y) 2 o4 adidans] axufzae [@Q8d 9. e »uta [@8a wsdlsea axulae [Asy

AHl50L 9. d-l B3A AlMaAL M2 UYL,
y =x A, ..(2)

F(Ax, Ay)
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qlsel (2) 4 X7 A ke [Asad s,

o

D _ i ..(3)

dx " Ydx

~ d N . .
y e d—z Al (Budl aHlsa (1) 1l Hsd,

dv vcosv+1
vVt+tXxo,— = —

dx cos v
dv vecosv+1
Y&x © cosv TV
dv 1

sinv=1log|x|+log|c|
sin v =log | cx |
y=2 Hsdl,
X
4
sin k%j = log | cx |

L 1ol [Asa AHlse (1) Al uus Gia .
X X

Belsml 17 = ABd s 5 [Aasa alsw 2y eVdx + (v — 2xe?) dy = 0 L wHuRwe [Asa
AH15W 9 A ddl [l G3d x = 0 €, AR y =1 o+ d Ad Hadl

Gid @ wuel (s udls@L 21 wHEL quil asla

X

dx  2xe? -y
dy ~ x (1)
2ye”
X
2xe” — y
Rl s, Fix, y) = P
2yey
X
r(2xe y)
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§H, Flr, p) 21 21 didao] axufaely [@8a o, e suid [Asa wsllsa 2l avulRae

(s w1520 9. ddl G54 aal =2 2uusl
X =vy asl.
adlsrer (2) 4 97 <l Awne [@sad s,

dx _ dv
dy erydy

<~ d . . .
x A d—;c Al (B alsa (1) ul Hsdl,

dv ve’ —1

v+ =
ydy 2¢"
pdv el
dy 20"
v 1
ydy 20"
dy
2eVdv = ———
evdv Y
dy
2eray = - | 2
[2e¥ dv 15

2¢¥ =—log|y|+c

y = ]L%(l.i.
y N )

X

2V +log|y|=c
Aulsel (3) |l x =0 iy = 1 Hdi,
200+ log [1|=c=>c=2

e+l [Bud adlsa (3) |l Hsdi,

X

2¢Y +log|y|=2

L 1ol [Asa adlseAdl [@QBre G3d .

Belg2al 18 : asl 515 ual Big (x, y) LA del U5l a1

Aslad s x2 — )2 = ox 8.

Bia : wudl nella a3, asql 515 uel [Bigyt ussHl ala

&y _ x+y’

dx 2Xy

-(2)

(3)

9. AL 5A & 2l asli-l
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2
1+
X

@

dx 2y
X

e Fd, (1) 20 aulRaua [asa ualse o,

y = % Al wa [Qsad s,

dy dv
ax VY dx
2
dv 1tV
V+xdx -
dv 1=V
dx 2v
2v2 dv:@
1-v X
22v dv=—@
v -1 X
PAY
- =_ |41
.J'vz—ldv J.x dx
10g|v2—1|=—10g|x|+10g\cl|

10g|(v2—1)x|=10g|cl|

(V-1 x==¢
Y

X

2
(y—z—ijic]
X

0 — x> =Fcx AA x? —)? = cx

v = = Yl

aufdd

(1)

NN

d-dl Gia albal 2 sl y = v a3,

[lRUY 9.5

ysll 19l 10 <L [Qsa alsel quulRHe RBsa 150 © du saldl 2 e35+1 G3d 9lldl ¢

(% + x) dy = (x* + y2) dx

SN
.

3. x—y»)dy—(x+y)de=0
5. x2%2x2—2y2+xy

AT :{ ol
7. {xcos[x)+ysmli}ydx iysm{

X+Yy
X

4. (2 —yHdx+2xy dy =0

6. xdy—ydx= \/x2+y2 dx
z —xcosll]] x dy
X X f

2. Yy =




(s uHlsen 339

dy .fz)_ Y _
8. xa—vaxsmLx. =0 9. ydx+xlog . dy—2xdy=0

X X

10. 1+e¥)dc+e? {l—ﬂ dy =0
wall 11 ol 15 i 20ud uds [Asa wdlsedl [@QBre G5da 2uud gdid 2Hld €A Aaal :
1. b+ dy+x—»)dr=0; 203 x=1 Ay =1

12. x2dy + (xp + ) dx=0; 202 x =1 AR y =1
13. lixsinz{%)—y‘l de+xdy=0; BUL x =1 ARy = %

dy y {)’ ) N N
L= = + =0- = =
14 » Tt cosec | 0; U x =1 y=0

d N N
15. 2xy+y2—2x2d—z=0; FUL x =1 AUy =2
well 16 dal 17 4 [ iz o d 2d suia [Qsediaiel doa [@say wis s

dx X = Y by ~
16. &y = h 3 uslAl dHuRHLL [asa wHls@AL B5a suL e glil Hadl asi ?

(A) y = (B) v=yx (C) x=w (D) x = v
17. AlAmiel s [@sa wslsa aulRye © 7
(A) @x+6y+5dy-CBy+2x+4)dx=0
(B) (xp)dx — (x> + %) dy =0
(C) (3 + 202 dx +2xy dy = 0
(D) y? dx + (x> —xy —y*) dy = 0
9.5.3 Y3u [Asa udlsw

b b ALA . A.A A A d b
%P 21 Q AN [A4Al Yl $5d A4 x U [A9U1 SlY, dl [As4 4Hls20 % +Py=Q+

uaH 34’in x\?pi@bl [Asa a¥ls:w (Linear Differential Equation of First Order) 38 Y.
waH selldl yut [Asa Aalsaql Sedls Gelsell <l 2utg 6

(0]

o +y=sinx
dy (L _
E+‘x)y—e

dy N Yy 1
dx xlogx |  x
wad seudl [Asa ulsad ofly a3y

dx
E +Px =Q,
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N

Al Py 2 Q 2un [A8AL Al §5d A4 p -l [A8AL 9. 20 usiR-ll [Asa ulswdl Seais
Belgell A »uda ¢ :

dx _

dy + X =cosy

dy Ty V€

d

L ip =0Q (1)

dx
usladl [asa qulswidl Gsa ol Wie ulsauxdl oid ouy Ad x L 5195 (A8 g(x) a3 oRidl,

d
g7 +Pglx) y = Q- glv) e)
Alsaxdl ampll oy 2 y.gx) <4 [Asfid o d 2d gx) il uedll s

ved §, g(x)% +P.gx)y= % [y-g()] a4 d Fd glx) «l wdedil sl

d d
g T Peg) y =g + g

P.glx) = g'x)
_8®
P =%®
olel 6l x Al AUE Ase S,
g'(x)
J'P dx = [ m dx
oo [P dx =log (g(x))
g = elP

alszel (1) 9 g(x) = elPd Q) aellad dl ddl sl ouga x @A AL y AL 5155 [@QRU
[aslad w8l

21 [A8Y g(x) = eIPdx 3 dseusizs vqud (Integrating Factor, g\szi LF) dRl3 Al
21d 9.

adlsrer (2) ui g(x) <l Bud ysdl,

eJde% FpelPdiy,—qelPa

% (yeIPdX):QeIde

ol 6Ly x U Ase- s,
yejpd"=.f(Q ejpdx)derc
yze_Jdej(Q eIde) dx + ¢ e‘dex

L 2UAL v [Asa wdlsedl cuus Bsd .
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YAH el YW uHls Bl HiRl ol
(i) oul P, Q a0 [A8YL €1t nudl s5d A x -l (@801 €l d 3d, 2uud [@Asa dylseq

dy A
— + Py = Q @W3UHl duil.
e y = Q A3

(i) wuseusizs »aua (LE) = el P dr g4,
(i) 2uua (s AxlseAl G3a A wHel avil :
y (LF) = [(Q x dsc4s125 dud) dx + ¢

YN 2

B P, ud Q, AN [A8AL 1A Ul 5 Uyl [AHAL €l dd Wl uAd seld ¥t

d'x o N P N N\ N
[Asa s dy TPix=Q e dLE = eJ PY 0l fsa wilsoaddl Gia

x« (LF) = [(Q, x :seus5125 »aud) dy + ¢

d N Y NN
Gelsul 19 & [asd AW d_;yc —y = cos x -l AUSs B5a L.

Y ~ d . ~ =
Bsa @ wua [Asa A5 d—z +Py=QHUL P=-1 24 Q = cos x .

AsU5s laud = e — ldx = ox
Alszeidl ol oy Aseusing Aaud Ad 2L,

o dy

X Xy, = pX

eX — —e*y=¢e"cos x
dx

d —X) = X

E(ye)—e cos X

ol ougHl x <il AE [Asad s,
ye* = [e™ cos x dx + ¢ (1)
WL 5, 1= [e™ cos x dx
= cos x {:e—_l] - j(—sin x) (™) dx
= —os x e — _[sz'n x e~ dx
= —cos x e* — [sin x (—e™) — jcos x (—e™) dx]
=—cosx er+ sinx e™ — j cos x e X dx
[ =—eYcosx+sinxe™—1
21 = (sin x — cos x) e~

(sinx—cosx)e *
2

[l (Bud aHlsa (1)4l Hdl,

Sin X — cos X
ye*=|"7—> | e*+c

I =
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Sin X —Ccos X
L U [Asa HHls@AAL aus Bsd .

d N N N
Belg2wl 20 @ [asa Hlsw xd—z + 2y = x2 Al s B34 ML

G : N [Asa wuHlsw

dy
x— + 2y =x2 .1
dx Y (1)
adlsel (1) L oin ol x a3 e,

dy 2

—_— + = =

dx xy x

_ 2 Y o ~ dy . . N -
WP =T At Q= x e —= 4 Py = Q UsR A (asa ulsa .

12
, 24 of
AL AU = e ¥ = 2logx — log 2 (@8 ® = £ (x))

U [asa wHlswAl Gsa

y-x2=f(x)(xz)dx+c=jx3dx+c=x7+c
2
y=T+cx_

L A (s w5l 2us B3 ©.
Belsael 21 ¢ [asa AuMls@ y de — (x + 29%) dy = 0 -l @Uus B3e ML,

2

Bia : U [Asa uHls@A 12wl qull asiy

& x_,
dy —y ~
dx L. -
WGy TP = Q) sl R [Ase el O,
. -1
w10dl, P, = Y Q, =2
' -5y I log ()~ _ 1
As@isles vaud = ¢ T = 108y = ple ) o m

el 2ha [Asa wMlswAl G3a

< - 2 1 dy +
y .(w[y y + ¢
X

;=J'2dy+c
£—2+

y ¢

x =202 + ¢y 3 wud [Asa wdHlseAL s Gid 0,
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d N N
Gelsaml 22 & [asa s d_)yc +ycot x =2x +x% cot x (x # 0) v UL x = % il

o2

y =0 e [fre Gsa sl

~ by ~ d . 2
B54 : P =cot x ¥d Q =2x + x% cot x HI2 »UA [Asa 5w d—z + Py = Q sl AM

A58 ©,
dsesing viaua = e | ol x dv = g log sinx = gy
w9l (s wMlsadl G5 <l wHel 49l :
y.sin x = I(Zx + x2 cot x) sin x dx + ¢

yesin x = j2xsinxdx+ sz cos dx + ¢
2x° )2x2
yesinx = [TJ sin x — [T] cos x dx + sz cosx dx + ¢
(N

2 sin x — fxz cos dx + j'x2 cos dx + ¢

y.sinx =x
y.sinx =x2sinx+c (1)

ylsel (1) Ml y =0 24 x = % Y5,

0=

——

2 !y
x\" . (®m
7) Sin [2) + c
2
T
4
alszer (1) 1 o+l BBud wsdl,

Cc =

2

yosianxzsinx—ET
2 nz
Y =X - Ty (sin x # 0)

L A [Asa wHlseAl [@lke G3a 9.

Belsaml 23 ¢ ol dsel 515 uaL Big (v, y) 0100 WsHl el 3 2 Bigdl x-4H 2 x dal y
AL OLRUSIRAL UL GRAGR ¢, dl [big (0, 1) Hidl R udl as- Aaslsel ikl

3 Y N\ N ~ RPN A d o
B4 : 2ul oellal €l 5, asdl siS ual Bigal sl el d_)yc 6.
dy
—_ = =+
dx X Xy
dy
— —xy = .1
ax T (1)

~ by d . S N
P=—x 21 Q=x e 2 d—z + Py = Q usizd yut wdlsa 9.

2

X
2

USRS vAdd = el X dr =
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2, uHlsaAL G3a

[\

X )C2

yETZJ'x(e 2)dx + ¢ -(2)

NS}

X

N

WA 3 1= [xe 2 dr
2
A Y x_ —
IRl S - - =1
ddl —x dx = dr. 204, x dx = —dt
2

_ X

[=—[ed=—-e =—e B

[l (Bud asdls2 (2) |l Hsdl,

[\

2 _2
ye 2 =_e ? +¢

2

y=-1+ce? .(3)
aHlsRel (3) asidl Aslad wlsa suid 8.
Ui, 2iue 2 AgladA (0, 1) Hiall uAR aAdl AU AL U D,
Aulsw (3) Ul x =0 A y = 1 Y,

1=-1+cel

c=2
Al (3) Hoe il BHd ysdi,

x>

y=-1+2e?

2L UGl asd sl 8.

ALRUA 9.6

wall 1 el 1240 hua [Gsd AHls0elAL us G5a Al :

L % L

+ 2y =i . + 3y =
e 2y = sin x 2 e 3y=ce
dy Y _ dy n
.=+ = = .=+ = < =
3 e Pl 4 e (secx)y=tanx (0 x<2)
5. coszxd—y+y=tanx O<x<ZI) o xd—y+2y=x210gx (x> 0)
dx 2 dx
dy _2 2 .
7. xlogxa +y—;logx x>0 8 (1+x7)dy+2xydx=cotxdx(x#0)
dy dy
. - +y—x+ = L (xty) = =
9. x o Yot cot x=0x=#0) 10. (x +y) e 1

1. ydx+(x—3»>) dy=0 12. (x+3y2)%=y >0
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wall 13 &l 1540 2Uud AdA 24l A4l [@Qsa wdlsa- [@lre G wi-l :

dy . a T ~ _
13. T + 2y tan x = sin x; %’!{l?.x—gduzy—o
14, 0+ foy= — . oul x =1y =0
) dx AT Y

dy . N N
15.a—3yc0tx—sm2x,°b’2u?.x—3d{Ry—2

16. %A asql 515 ua [Big (x, y) 20000 sl alol 3 Bigdl AHAL ARAOL F2dl Adl SiA,
dl Glafsigniall yuR adl asd u{lsel 2l
17. 9% asl 515 uRL [Bigrl w3l udwil 1 d Big 22100 2usisil il Hed sl 5 aY
€, dl Big (0, 2) diell uaR adl asd uHlse el
wall 18 dal 19 | [Qa e o d Ad 2ia [Qsedinial o [Asan wie 2 e
dy

18. [asa u+lsw x - -y = 202 Al USQUSIRS AU ... 2]
(A) e (B) ¢ (©) ~ (D) x
2 dx _ ~ . N
19. [asa A¥ls2e (1 - y?) dy +yx = ay (-1 <y < 1)l ASASIRS AU .......... £9.
1 1 1 I
(A) — B) 75 (C) 2 D) 77—
y -1 y -1 1=y 1—y

yflel Gelgwl

Gelsel 24 : [@8% y = c,e™ cos bx + c,e®™ sin bx

dzy dy ~ N NN ~ N ~
[asa Axlsw T 2a—= + (@ + by =0 6Bsd & dx AsAL (¢}, ¢, ¥R AN 9.)

B34 : 2ld @AY y = o™ [c, cos bx + ¢, sin bx] ..(1)

adlsel (1) <l ol ougga x «l wda [Asan s,

% = e™ [-bc, sin bx + bc, cos bx] + [c, cos bx + c, sin bx] e™ . a
QZeax[(bc + ac,) cos bx + (ac,— bc,) sin b 2
dx 2 1 2= bey) sin bx] -(2)
adlsel (2)-l oid oo x «ll AlUE (s s,
d’y .
? = e® [(bc, + ac))(=b sin bx) + (ac,— bc,)) (b cos bx)] +
[(bc, + ac,) cos bx + (ac,— bc,) sin bx] e™ . a
= e [(a’c, — 2abc, — b’c,) sin bx + (a’c, + 2abe, — b*c,) cos bx]
dzy dy

= A el Budl 2uta [@Asa AdlsAHL Hsdl,
X
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Lo, = e [(012c2 — 2abc, - bzcz) sin bx + (012(:1 + 2abc, — bzcl) cos bx]
— 2ae™ [(bc, + ac,) cos bx + (ac,— bc,) sin bx]
+ (a® + b2) e [c, cos bx + ¢, sin bx]
= ¥ (azc2 — 2abc, - bzc2 — 2a202 + 2abc, + azc2 + bzcz) sin bx +
(a’c, + 2abc, — b*c, — 2abc, — 2a’c, + a’c, + b*c,) cos bx
=e™ [0 X sin bx + 0 X cos bx] = e* x 0 =0 = %.0l.
1], 20Ud (389 21 20ua [Asa AHls0AL G5a .
2 2ld 2 ye ™ = ¢, cos bx + ¢, sin bx

Xy, — aye ™ = —bc, sin bx + bc, cos bx

e
Ve H — 2ae %y, + atye ™ = —bzc1 cos bx — bzc2 sin bx
= b2 yo &
¥y = 2ay, + (@ + b7y =0
Belsaml 25 ¢ [gly uui 2ide 2 oid 2alid usidl aduii-l Aslad ([Asa wdlsw Aadl
B : WA 3 C 2 (adld 2040 2uddl 29 o el usdl adaiddl Asla B, WA 3 2
Al AR AGUAL Frsedl AR (—a, @) ddl Bl a > 0 8. (>l 2uglt 9.6.)
Aeld C AL adaid ealad ulse,

Y
x+ a2+ y—a?=d (1) 1
xZ + )2 + 2ax — 2ay + a* =0 ..(2) Cid)
alsel (2) 4 x <l wta [@Asad s, )
Z D WL A VR . A X o B
Y dx dx
dy dy
+y—= = —_—
xTy dx a {dx 1) v
: L
X+ yy
a= ST 2u5ld 9.6

alsal (1) wl a <l BBHd ysdl,
2 2 2
+ ' + yy' + yy'
[Hﬂ] . !-y_ﬂ] _ [w1
Tyl R -1
o' —x +x+ P+ -y —x - =[x+ )P
[+ ) Y12+ [x + 12 = [x + ']
@+ »)? [0N* + 1] = [x + ']
A adoii-l Aslad [Asa wilsa 9.
BELSRWL 26 : U x = 0 1M AR y =0 H2 [Asa u+ls@l log (%] = 3x + 4y -l [afre Gia
X
Hodl.
Bsa : wld [sa wlsae A v qvil as

D Gx+ )
dx
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ﬂ = 3% . A (1)
dx
Raiogly 2l ([Asa udlsel dls avdi,
d
Ty = 3% gx
y
[ed dy = [e¥ dx
—4y e3x
e = — 4 ¢
” 3 ..(2)

AUlsW (2) Ul x = 0 A y = 0 Hdi,

T
0 2YdlL ¢ = B

4 +3+ 12¢
alsl (2) b el [Bud ysdi,

4¢3 + 3¢ - 7=0
L 2UE [Asa ulseAL [@le G5a o,

Belgml 27 ¢ [asa wuHlsel G3dl @ (x dy — y dx) v sin (%] = (y dx + x dy) x cos {%]

Bid @ 2la [Asa wilse 3wl avll asy -
y y y y
[xy sin (;J — x%cos {—)] dy = [xy cos (;] + y2sin (;]] dx

dy xycos[i)iry sm[
} x°
!

dx

Xy sin

= |

Rl olly il e O x2 Al G,

T
l]+[y—]sin =
X 2

2]
(D

lCOS

~ d (’ ! . N
aHlsel (1) 2 d—)yc = g{%) usld AMulAL [Asa usflsw 6.

2L AHlsEAAL B3 Haddl He AU y = vx A9

dy dv
—_ = =+ —_— ove
Y dx 2)
2 .
vcosv+vsiny N N
v I (1) >R (2)1 Gudaiedl)
dv 2v cos v

dx VSinv—cosv

VSIinv—cosv 2dx
— | dv e
V COS vV ) X
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afRid
< [(vsinv—cosv) 1
ma,. T voosv J dv=2J; dx
. 2 1
jtanvdv— Il dv =2 !— dx
Iy ) x
log |sec v|—log|v|=2log|x|+log|c|
secvy
log |— =log|¢ |
VX
secv.
vx? A
Al (3)HL v = % Hl,
sec [—'
5 ‘2’ =c¢ i, c=1¢
HEE
sec ‘(l = cxy
L X
w wUd [Asa wdHlswAAL s Gia 9.
‘xdy— ydx dx + x dy
2y 3d : [y—zy)y sin 2= [uJ cos 2
X X X X
d
d [lein RACy) cos —
X Xy
. p
d (l)tan pANCIC))
\x xy
Y1
10g|sec;|—log|cxy|
y =
sec <o = cxy
Gelsel 28 : [Asa wudlswel G3dl : (tanly — x)dy = (1 + y?) dx
Bsa @ wld [sa wdlsae A waedl qvil as
t -1
ey _x 22 (1)
dy 1+y? 1+’
¢d, uHlsw (1) 2 P, = L) Q, = tan”y wp Dpy o Q, uslR YW
) 1 1+y2 1 1+ y° dx 1* 1 LR

uHlswL 9.

USAUSIRS 2lAUd = €
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M, A [Asa w5l B34,

[, -~
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Historical Note

One of the principal languages of Science is that of differential equations. Interestingly, the date
of birth of differential equations is taken to be November, 11,1675, when Gottfried Wilthelm
Freiherr Leibnitz (C.E. 1646 - C.E. 1716) first put in black and white the identity
[ydy= % 2, thereby introducing both the symbols [ and dy.

Leibnitz was actually interested in the problem of finding a curve whose tangents were prescribed.
This led him to discover the 'method of separation of variables' C.E. 1691. A year later he
formulated the 'method of solving the homogeneous differential equations of the first order'. He
went further in a very short time to the discovery of the 'method of solving a linear differential
equation of the first-order'. How surprising is it that all these methods came from a single

man and that too within 25 years of the birth of differential equations!

In the old days, what we now call the 'solution' of a differential equation, was used to be referred
to as 'integral' of the differential equation, the word being coined by James Bernoulli
(C.E. 1654 - C.E. 1705) in C.E. 1690. The word 'solution' was first used by Joseph Louis
Lagrange (C.E. 1736 - C.E. 1813) in C.E. 1774, which was almost hundred years since the
birth of differential equations. It was Jules Henri Poincare (C.E. 1854 - C.E. 1912) who
strongly advocated the use of the word 'solution' and thus the word 'solution' has found its
deserved place in modern terminology. The name of the 'method of separation of variables' is
due to John Bernoulli (C.E. 1667 - C.E. 1748), a younger brother of James Bernoulli.

Application to geometric problems were also considered. It was again John Bernoulli who
first brought into light the intricate nature of differential equations. In a letter to Leibnitz, dated
May 20, 1715, he revealed the solutions of the differential equation

2y =2,

which led to three types of curves, viz., parabolas, hyperbolas and a class of cubic curves. This
shows how varied the solutions of such innocent looking differential equation can be. From
the second half of the twentieth century attention has been drawn to the investigation of
this complicated nature of the solutions of differential equations, under the heading
'qualitative analysis of differential equations'. Now-a-days, this has acquired prime

importance being absolutely necessary in almost all investigations.
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