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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 )

e X1 TS 30 T o e 5 ° g 94l i off, TR
Teh Tofdsl =R o Hel Rdl wer f o1 STaehers! ohd T
fohan e 2 e fohedt e £ Y aRtenfoa wid & g
x @ fau, f/(x) 9 T T s ®1 sEes stfafea
HHTeRel IO oF STEATT | gHA =@ o off, foh Afs foreh
el f Rl dhs Lhcrlrig%?ﬁ mmﬂf%ﬁﬂﬁfﬁaﬂ
M| 3o w H e R S wsd o

frdt XU gu wer g & fow wem £ F| wifse @i

d &
d—i=g(x) sE oy = £ () ()
THIHT (1) o TY ] THIHIOT hi SToehe] THIH0T

Fed 2| THHRT SqEier gRer ae H € S

Henri Poincare
(1854-1912)

IFhel THIHTON 1 ST q&T ®9 § difqet, WA foae, Ssta famm, e
T, femm, srefemes enfg fafa e o faran an 21 o7d: @t sremyfer Sfaes
SN o feTU Sferhel THIHTON o e ST 1 3dd SAEvIHd 81 39 37249 ¥,
B SThe HHIR i FS URA HehodA13H, STThel THIHI oh ST Td (e
T, STFhcl 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 IMUNYA Heheu=Td (Basic Concepts)
B0 Ted ¥ € frefefed ghR o wiet @ ufiifea @

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

(@)
9 U © foF gt (1), (2) w (3) § shaa Tods veAEn SfEd =% (Th
1 SAfereR ) Tt & Sa fob TieRTor (4) | =X o Fe-T1e TS = (x) o Fuel Siea
R (y) 1 FHeS H IMHA B 59 YR 1 GHIHIT SFeshel THIH FHeard
TG Teh T gientor, ey Tds =1 () oF |uey ST =) o Sfdsheld
wftaferd 8, sTaehel GHIHI0 Heaa 2l
Teh UM 7dehel THeT, TS ohael Weh Tads =R o 9198y, ST =R o STaeharst
gftafad i, SM g TR FEard Bl Saeuddl
2dx2+ —) =0 . (5)
T AT ST GHIH B
T T ot ferhel GHIH B © TS Teh § 3tfueh Tords = o |y STaeherst
I B ©, 30 YHR o STaehal TH ST STaeha THE e &l afhd 36
TR W BY 39 379 ! chalel WM 3Tdehel THIRION o &9 deh Hifdd Wil 399
3N BY UM 3T9ehel THIHI0T o U STaehel THIHI0T 35 ohl &1 ST hif|

1. BY oS o fau frafaiad Serdl oF SYFT i sar <0

ﬂ_ /d_zy_ //ﬁ_ 7”7,
dx_y’dxz_y’df_y
2.ﬁﬁ%wﬂwﬁ%m,mﬁﬁw%ﬁ(dasms)@mwa‘m
o R ag%mmw%ﬁmsﬂmnéﬁﬁmﬁawd—fé?mwm

1 T dx
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9.2.1 37dchcT GHIHIUT i HifS (Order of a differential equation)

fordll sTaehet THIHOT i hife ST Tashel THIHU | HiH{ed Tods =) o @TdeT i
T I=AdH HIfE oh TTkeTS i Hife g1 gRefed et 21

fr=fafad stewa THwTn ) faur Fifsa:

dy _ .

=e .. (6)
dzy

?4‘)’:0 o (1)
Py &y

o (Wj =0 .(8)

THERT (6), (7) T (8) H A YoM, f5fta wd qoig wife o I=aaq sTashast
Iufterd & Tafelt o GHieRwon &1 Hife %99: 1, 2 @ 3 2l

9.2.2 37Tk THIHIUT &t uId (Degree of a differential equation)

fopet sterhel THiERTOT 1 WG 1 ST 0 % AU ged fag 97 © TR ow st
THTERT, STaRaS y, Y7,y 3eNfE o agus Wi B =ifev) frefataa wetewon
R fa=r ?ﬁﬁ'ﬂlz

d’y d*y ’ dy
—+2| —= | ——=+y=0
dx’ (dxz dx - (9)
(_dy)2+_dy_sin2 =0
e . y= ... (10)
dy . dy)
—+sin| — |=0
dx [dx .. (11)

&4 Ufera & € fop Wit (9) v, v/ e ' | agUR WHIROr 81 HHiehT (10)
Y H 9gT% gHiR @ (FEft 98 y § 9gug el ) TH YHN ok 3feehel THieHION i
o ol qRT fohan S ekl 81 W WHIHT (11) ' H 9gUs THisheor el ® 3R
TH YR o STaehel FHISHIU i W okl GRAITG TEl fRa S Wb 2

2019-20



398 I

e Teh SFoehel THIHTUT STaehersll b1 agUs THISHTO & Al SH STaeshel GHIHIl i
oA 9 BHN 00 © SH STl GHIS § SUed STaaH il oh Sahers i SeaaH
T (HFTCHS Ul )

I AR o Hed | ' Ufad Y gehd © o S (6), (7), (8) U
(9) 5 9 Yk 1 o | §, FHIHTO1 (10) 1 S 2 & el foh 3fereher @ieheor (11)
CARCICRCITC I E LR

| femrott| ot srema wie ® ®ifE wd oS (A uRefid @) sEew
TS qUTieh I 2|

sarever 1 frefafed raea gl § 9§ g&ie &1 Sife ud = (afe gty 8
Eﬁ‘clﬁﬁl"lz

dy d*y dy 7 dy
i) ——cosx=0 i) xy—5+x|— | -—y—=0
® dx ®) dx* [dx ydx

(i) y”+ y2+ey':0
&l
@) wmﬁwﬁmwmwgélmwm

1%la€y’ﬁa§qauﬁmw%®% 1 3tfushay ol | 2, 3Hfely 39 3Taehdl
TeieRToT 1 | 1 R
2
(ii) wmmﬁw&w 3TIaY HifS AaherS Q% | ZAfeTT SHhT hife

2 %1 778 s wiEor LY o Qadyﬁagq'c;wﬂw%aﬁtd Yt siferan
Wl%,sﬂmwwmaﬁm1%

(i) TH STEHel THIHOT H SURtYd STeH hifE STahers y” 81 HIC SHR! i 3 Bl
o9 TR 1 SR UE Sehersi § gue el ¢ SEfely SEeht S urRetd el

| wroaraett 9.1 |
1 910 T o 9991 | Yok Agehel THIRIUT i ehife Td o1d (Afs qienfua =) I«
HiferT|

dy ., ds Y d’s
1. —+sin(y")=0 2. y4+5y=0 3. | — | +3s—=0
dx* Y Y Y ( j dt?
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2V 2
4. d_g +cos dy =0 5. d—gzcos3x+sin3x
dx dx dx
6. O+ +0)+y°=0 7.y +2y"+y =0
8. y+y=¢ 9. V+ (') +2y=0 10. y"+2y +siny=0
11. ST9hal THEHIO
) 3
d_g/ + ﬂ +sin b +1=0 I =M &:
dx dx dx
(A) 3 (B) 2 ©) 1 (D) it et
12.szzdy 3D Lo w AR
dx* dx
(A) 2 B) 1 (C) 0 (D) it =€t

9.3. 3TThel THIGHTUT T Uk TS (a9 & (General and Particular
Solutions of a Differential Equation)
el wmensti o god frefafad yR & Sl %1 gt fwman 2:
X+1=0 . (1)
sin? x —cos x =0 . (2)
FeeRTON (1) qen (2)%%@&@3@%&@%@%@%@@@
THHIT Hl G HA ¢ i 9 3T TN H GHIE § M x h W W
wiceenfad X 5o S @ o ST v SR A get Sad H SeR g S g
9 3TFFH FHIH %+y 0 .. (3)
W fo=m w2
T T GO o faudid 36 STaehel FHIShIUl 1 Bl Uk UHl BeH 0 @ S 39
THIROT Sl FP BN AL STd 39 FH ¢ il 3Tahal THIRW H T y (T =)
o T R gfeeentud Y fean S @ df S ger SR et uel SRe @l Wi 2
aqH y = ¢ (x) STk THIHIU H1 B ok (HHERCM oh) shedrdl gl FefarEa
e T faamr &wifsg

y=0 (x) =asin (x + b) . (4)
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& a,be R. I 39 T 3R 39 aharsi ol G (3) § gfaeenfya
fean ST ot =T ga SR <A 9at e B S §1 SHGT 98 We Sferhel THIR (3)
%1 B 2l

mﬁmﬁﬁaaﬁ?bﬁwﬁrﬁwma=2®bz%%ﬁqaﬁ%aﬁgﬁ
frAfafEd weF 9T g B

Y= 0,(x) = 2sin x+§ .. (5)
g T e 3R SHeh STaeharsil ol THIHTOT (3) | wiaeenfua ¥ o gt g :
T W TR <A 9E IR B S & SHie ¢, Wk (3) # UF T T
Ted ¢ H T WS 3R (W) a, b ifed € 9u 9 %o XU gu e
T F AF B FEAM | Tk Ferd ¢, H FE o Wey e wfAfaq T6
2 ifeh gl o a2 b o fafire 7 Suftyd € iR SEfery STl aTeehel THISHTOT &1
fafere gt el S 21
T B, oy W e Sufted B 3foehel FHIehUl T S g hed 2l
T T, S Wes =Rl | o 7 21eifq e gt H Wew ol i fafere 91 3 W
W e, STeehel G0l 1 Tyt gl el 2|

2
JETEI0T 2 HAMUd I fh e y = ¢ ¥, 3Tashal FHh0 d—2y+ﬂ—6y=06m

dx dx

T A 2

o1 T goN e y= e B 5ok S Uel 1 x o HUel STaehe il W eH Wi
FW B

% =3¢ (D)
379 TR (1) T xoF QU TA: Mo & W 89 3@d €
dzy —3x
dx* =9
2
%,%ﬁywm,mmwmﬁuﬁwﬁawﬁmmmmﬁ%%
X

AT G = 9 ¥ + (<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 a, b € R, 3&&HA

d’y
T ——-+ y =07 T 2

dx
7ol T gen e ©

y=acosx+bsinx .. (1)

GURTOT (1) o ST el 1 x, o HUeT ST SFeehel i W 8 WA 8:
d_ inx+b
dx——asmx COS X
2
y

d
—5 =-—acos x — bsin x
dx

2
%qﬁyaﬂmﬁqammﬁuﬁwﬁﬁmﬁmwaﬂﬁ%z
X

aﬁ‘1&1=(—acosx—bsinx)+(acosx+bsinx)=0=§1’ﬁ‘1&1
zafaT fean gen word, U gu ofeshel THIHOT 1 g 2l

| woereret 9.2 |

1 9 10 T Y& T99 H TN hiftae fof <31 g3 wed (T S19dn $TE0) |7d
feTehel THIHTOT hT T B:

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

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

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

4. y=J1+x? : y/=1j_0;2

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

6. y=xsinx : xy’=y+x\/m(x¢03ﬁ'{x>y3‘l9r°ﬂx<—y)
32

7. xy=logy+C : y’=1_xy (xy# 1)

8. y—cosy=ux : (ysiny+cosy+x)y =y
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9. x+y=tan'y : Yy +y+1=0

10. y=,/az_x2xe(—a,a):x+y%=0(y¢0)

11. =R %ife ot fret sTaeshe THiel o o9 Bl § SURed oo 3T=R 1 GeT 8:
(A) 0 (B) 2 © 3 (D) 4

12. dHF =ife ot el aee el o faftre ga ° sufead == =1 &1
QT@JIT%
(A) 3 (B) 2 ©) 1 (D) 0

9.4, faU U =UF TS AT Ak FHIGHIOT &1 THIUT (Formation of a

Differential Equation whose Solution is Given)
T W € for wefe

X+y +2x—4y+4=0 .. (1)
Tk W gd i Fefud s @ fSge g (-1, 2) ® 3R B 1 e
THIHTOT (1) T x, o WU SFIHEH HH W I B 2

dy_ x4l vg, 0y Q)
dx 2-y

Ig Tk TAhel THIH0T 71 37T oI5 § 3@ fof (191 9.5.1 1 30 9 If@w) fow
g GHIHTO IRl o Teh el shi FIEIUd a1 € 3R 3T el 1 Teh TS FHIHT (1)
o fean gan ga 21 e fr=fafaa g w faar #i:

XX+y =7 .. 3
r, %1 fafq= 7M 39 W g9 Fd o 94 95899 9T Y

%ﬁ%Wﬁ:x2+y2=1,x2+y2=4,x2+y2=9 -

TR (Tl 9.1 W) | T FFR FHFTT (3) N3y,

Tk UQ Hohsl gl oF el i Frefud e € foeht /ﬁ%

%% T fag & iR foreet foeamd firm € X'¢ QJJ >X
TR %9 39 Fd o YIS U8 gN " fRy \JJ

S el 3Teehel FHIeRLOT A i | 81 98 FHiehI

rH Rl B WET e et o fafa= wew o N
fau ra1 o@ fa= @1 gHiRor (3) *1 xSk G T 9.1
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ST FH W A8 G g TR S 21 3teq
dy dy

242y —=0 3AYAM x+y—=0 .. @)
dx dx

T el THIHT, GHIHOT (3) R Fefud Hohdl gai o el 1 fefud s 2l
sy, iR 9 Frfafa Tt | faar &3

y=mx+c ... (5)

A m A ¢, o T qEl W B el o fafel Uee U B © Seedl

y=Xx m=1, ¢c=0)

y=43x (m= 3, c=0)

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

y=—Xx (m=-1, ¢c=0)

y=-x-1 m=-1, c=-1)
TR (3Tefd 9.2 <fEw) | y &
TH YR FHERO (5) e {@EAl o el i Feid %
W%Wm,c?l’lﬁﬁ%l 2

319 BRI 9 39 el o Yo WS §N W U
S STl STeshel GHII 0 i o 71 gHeh stfafe X<
8 GHIHRIUT m AT ¢ 9 T B M6 Hifh Fad oh
fafer= we= o T mden o1 9F fa=1 21 = sEsa
GHIRTOT, THRTOT (5) T x oF GHE HHHER I 9R v
STIRE HT T U Bl 7 T STFfT 9.2

dy dy

=m g =0 ... (6
P (6)

=
TR (6), THHOT (5) gR f&U g et @iel & el i fefia w2
feaqoft TEieRTor (3) qon (5) Hae: GH (4) T (6) & =9F & B

9.4.1 1T gQ Tehl & FoT Fl (&TUT FIF AT TR THIHIIT o (AT Hi
Gfehar (Procedure to form a Differential Equation that will represent a given

Family of curves)
(a) I fXT T Thi 1 P F, Shoet Tk Woa R 73R oz @ a 30 Ffafea
w9 At g gR1 Frefaa fohar s @
F (x,y,a)=0 . (D)
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TR, WAAA  y? = ax HT FdA flx, y, a) : y* = ax o &Y a6 GHHW R
frefd foran =1 Fehar 21
THHIOT (1) T x o 98T 37Tk A W Y v, y, x, T ¢l AATAT FH
el T il fefafad &9 | 9 g 8

gy y,a)=0 . (2)
THR (1) Tl (2) ¥ o &l foqga & W FH AawTh Taha THIR
frefefed &9 o o< gian 8:

F(x,y,y)=0 .. (3

(b) e U T ool 1 FAF, W=l a, 72 bR 35 o3 & @ 39 Ffafea w9

el FHteRtor g1 frefua femen St 2:

F, (x,y,a,b)=0 . (@
HHRTUT (4) T x o WYE] AThe HH W EH Y, x, v, a, b ! AT B aren
T Gt frefatEd w9 H W g e

g(x,y.y,a,b)=0 . (5)

WY 3 GHIHION H TErEd @ < Wl i faew s qeve T2 € safery g
Teh e HISHTOT T SEYehdl 81 T8 WHIhIOl, THIHTOT (5) 1 x o Wue
FIFeH HE W FrEfafed &9 § g R S

h(x,y,5,y" a,b)=0 .. (6)
THIEHT (4), (5) W& (6) W T b faoad T W H AEYTF TThal
it frefafed w9 & 9 g e

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

| e oot | fordlt oo et o1 Frefud e aTet sferehel GEfieRtol 1 I I @
Tl © TSI S ok el oh WU HHIRl § Wes 3TN B g

SEAETUT 4 TR o P y = mx Tl (T6UT F ol ThHA FHHT FHl A HISC
S m Tk WS T R

T R gen e &

y = mx (D
RO (1) o SHI 98 1 x o WUE ek i W B U i o

dy _

dx d d
m T G (1) § gfaeenfad e gy y=d—z~x auamd—z—y=0m

B 81 I8 qrEel m W god ® 3R TEfe g refte stdehel GHIHT 2|
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SETETUT 5 Al o el y=asin (x + b), EH o, b @3 =R €, 1 fefua & o
3Tl GHIHIOT i AT hifoTg|

k335 W@@T%ﬁﬁy asin (x + b) (D)
HHRTT (1) o SHI Y&l 1 x o |Ue ST ST i W BH U i o

ﬂ=acos(x+b) . (2

dx

dZ

F:—as1n(x+b) .. (3)
TR (1), (2) @1 (3) W ¢ a2 b Hl foqed F W eH T Hd 2l

d2

gf+y=0 )

THIH (4) We3 3R/ ¢ d b W G 2 3N HAT T eI el ko 7

SETET0T 6 WY SHgWl oF ot ! (U 3 aTel Tashal THIHIU F1d ey fSmeht
TRTT x-3181 W & qen et o ot foig 21
T 9 WA € T v <efgal o el o GeHiehtor FeAfeiEad WehR W1 el §
(smepfa 9.3 3fEm) Y
x2 y2 N
—2+b—2=1 .. (D
e Lo

a
THIHTOT (1) T x o ATUET Taeheld & W g4 X'€ %___/// >

2x 2y dy

S+ =0 U @ R
a’> b* dx v
Y’
dy\ -b*
7o l[_yj:_z . (2) 3MmeRfda 9.3
x \dx a

HHRToT (2) o SHI Y&l T x S WU ST i W BH U Bl B

dy _
[yj[dzyJ Yo |y
x )\ dx? x2 dx
d? d d
SREl xy—y+ ( y) —y—y=0 .. (3)

dx* dx dx
R (3) 1ol sfashd G B
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SEAEIOT 7 x-31 I T fog W TR L Al I & Fd Y
T STehel FHIHTT 1A it

Tl M TfeIe, x-3787 i 7o fog | Tt e are g
& el w1 C 8 Ffde fHan s 1 (0, ) 39 FaA
ot wawa o o fog o fdena € (eTehfa 9.4 3f@m))
AT el C 1 HHIHT B:

X o) X
X+ -aP=a JAYA x*+y*=2ay .. (D)
S o T Wos I R GHiRr (1) o gF1 el
FT xS GO TR FE W U FW 2 Y
y y 3R 9.4
2x+2y—y=2a—y
dx dx
dy dy
+y—=a—
S * ydx adx
o
a= dx
YA Q .. (2)
dx

R (2) § g1 99 FHE (1) § W@ W 9 w4 7

X +y =2y
dy
dx
SR ﬂ(xz+yz)=2)cy+2yzﬂ
dx dx
d 2
arerer ol zxyz
dx x" -y

7e XU g gl o ool o1 7 afaehel Wi B

SETET0T 8 UM WAl o ol i FEd i aTell 3Tashel THIHIUN F1d hiTeT foTent
3t ot fog W 2 qen et o1at eMIcAs x-2787 1 faen # 2

T WM AT fom SWiE =fed WaeEt o ool & P e e s e
I e o THEl GG H AT (a, 0) W E T ¢ T oAcHS Wes =1 2
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(3MeRfa 9.5 3f@m) | sHfETT FaA P 1 GHIH 7: Y
¥ = dax .. (D
THEOT (1) o Al Yell T x oh AU Adeher

Eh_{"}q'{%ﬂtlﬁ%: %

(0]
2y D _ 44 . (2) “?)
dx
THIFHT (2) W 4a T AF GHFT (1) H WH W)
%ﬂ‘fﬂﬁ% ;{’
3TTeRTd 9.5
y2:(2yj—y)<x)
X
2 dy _
e y ZWE—O .. (3
TR (3) U g0 Waerdl & el i STahe FHEH 2l

| gorarett 9.3 |

1 95 T Y Yo H, Wes 3T ¢ 901 b &l faqe ¥ gU KU g ashl o Fa
1 a9l STashal THIRUT 1A it

£+l:1 2 — 2 _ 42 — 3x - 2x
b 2. y'=a (b*—x?) 3.y=ae*+be
a

y = e* (a + bx) 5. y=e* (acos x + b sin x)

y-318 1 7o fog T T80 LA aTcl Jal oF G 1 STahel THIHOT G HITST|

Y oot o el 1 kel GHiehtol fifa ifse fenr o ge fog w @

AR TSR 187 oM y-39er &1 foem o @)

8. TH el oh hel T SThHTl THIHIU G HITSC SRt TR y-3781 W F qon
ST %% g g 2

9. W SAfqecl o el 1 STaehel THIHTOT T HITST TSkt AT x-3187 W E
den e s go fag 2l

10. T 9 o Sl HT SThe GHIHOT A1 R SRt bt y-3781 W & IR faht
5 3 3T 2

11. frefafed stosma wHwl 3 o e THh & S 8 y=c e +c, e 77

N N A=

dzy dzy dzy dzy
(A) =5+y=0(B) —5-y=0(C) —5+1=0 (D) —5-1=0
dx dx dx dx
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12. fTrefafea fiewot § 9 fag g o1 s fafire 8 y=x 8?2

d’y dy d’y . dy
A ——x" —+xy= B) —F+x—+xy=
(A) dx’ * dx = (B) dx’ xdx =y
d’y ,dy d’y . _dy
——x"—+xy=0 —+x—+xy=0
© dx* dx v (D) dx* dx w

9.5. WIW <hife U UIW T o 3Teehc] HIHIUN ol T i okl fafemt
(Methods of Solving First order, First Degree Differential Equations)

39 UR=E] | B9 YU HifC TS YW A o Taehal GHIGRLUN i A HI H dH
faftri =t ==t

9.5.1 gezaamﬁw T GTet 37dehel GHIEIUT (Differential equations with variables
separable)

YUH FHIfE TS YW B ] STahdl GHIHI (EfaRad €9 &1 8l 8

dy
2 _F
(x,y) .. (1)

TR EF (x, y) Sl TOF®A g (x), h(y) o &9 | AfqeTer foran <1 @bl € 561 g(x), x
T B 3R A(y), y 1 Th Hed € dl GHE (1) YUERRIg WX ol e
FHeeldl &1 UH B T HHeRr (1) i fefafed 9 o foman s g 2

dy _
—=h0) .8 )

AR A (y) 20, T = I JUF W gL THHW (2) Fl

1
T)’) dy =g (x) dx .. 3)

% w9 Y for@l S Hendl g1 G (3) S I Y& 1 GHRE i TR WE F B

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

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

Tel H(y) W G (x) A ﬁ@g(x)%qﬁw%aﬁxcﬁawél
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samevor 9 srme wiERe D =X L0y @ wm T T i

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

HHieRToT (2) o SHI 9&l 1 THRG T T BH W W o
[@=yydy=[x+1)ax

2 2

el 2y =2 4 x4q
2 2
SREN ¥+y +2x-4y+2C =0
e XC+y +2x-4y+C=0 - (3)
et C=2C,

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

2
3STEI0T 10 3Tdehel HHIHL ?:T—yzaﬂwwaﬁaﬁm|
X +x

T Gk 1 +y? 0, 38T =1 1 gorep wd g faan gan stashal iRl fefafaa
®q § fo@n s g 2
dy  dx
1+yz_1+x2

THRTOT (1) o <Al Uel w1 GHEERe i Y €9 UM €

J‘ dy :J' dx
1+y’ 1+x°
SREN tan! y = tan"'x + C
I8 GHH (1) T AUE TA B

d

SEETUT 11 Tkl GHIHT d—y=—4xy2 =1 fafete ga 9@ *ifsT, I y=1 9@
X

x=07%

g AR y#0, fEan g3 srawme Gt frefafad &9 o forar st w@ehar €

dy
?=—4xdx (1)

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

J‘d—);z—4jxdx
y
1
SEEl —=-2"+C
y
YT — 2
Yy 2 )

G (2) H y=1 3R x = 0 gfaeenfud @ W el C=— | W< &l 2l
C &1 9 g (2) # gfaeenfyd & W KU gu Taskha aHiea &1 faftte ga

! e BT 2

S 2xi 41

saEor 12 65 (1, 1) 9 o a1t Tk TH 9k 1 FHI HItC ST T
FHEOT x *dy = (2% + 1) “dx (x # 0) &)

o Teu gu sroehel Gt i fefafad w9 9 sifere fean ST gehan 2:

y

379 dy=(2x+l)dx .. (1)
x

HHRTT (1) o SHI &l 1 THRO F W BH | w o

J.dy=.|-(2x+l)dx

X

37 y=x"+log|x|+C (2
TR (2) XU gU STashel THIT o Bl dohi o el i FTEfUd Hidl & Wy

T 39 %ol o Uk U9 fafire gee w1 gHienor 9 e wed € 5 fag (1, 1) 9

TSIl Bl

* ﬁaﬁammaﬁm%aﬁmﬁw%,amwﬁm@ﬁwﬁaﬁﬁﬁm

Bl B, W&l B9 dr 3 dy I RO GEASH i e R § @ Bl dx 3R dy hl JUh-YUb
a1 WY B9 agd G UM 1 geque oAl Y Gehd &1 Ee¥: Introduction to calculus and
Analysis, volume-I page 172, By Richard Courant, Fritz John Spinger — Verlog New York.
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FEfT e (2) § x=1, y=1 giaeentid se W el C = 0w e &1 C i

A GHIRTOT (2) § Wfeeefid S W ed 9 a1 THIH y = 2 + log | x| % &G
¥ W B 2

ST 13 fag (=2, 3), § 7oA arel UH 9%k o1 HHIRL0T A1q Sitse foeeh foreft
g (x, y) T 9 Y@ Y e %@

A wamﬁ%ﬁ%waﬁ@ﬁ%@ﬁw%éawgﬁr%lsﬂm

dy 2x

o o (D)
=R 1 YUk HId gL HHIH (1) 1 FrAfafad &9 § formen s o €

v dy = 2x dx . (2)

GHieRT0r (2) o ST Uil o1 GHhe H{d T BH I i ©
jyzdy=j2xdx

3

7T y?:x%rc - (3

e (3) ® x=-2,y =3 yfqeenfud & W gH C =59« 8l 2l
C T A GHRTOT (3) | gfqeenfud & W 86 A dsh oh1 THIeh0l

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

% ®9 H Y Bl 2

SaTEul 14 fodt 9% o gorE #1 gfg 5% 9w w1 T 7 21 fha auf o
Rs 1000 =T Tf¥1 AT 81 STet?

o1 A oifery fordt omg R gored PRI g8 9nen & S ER

@:(i) X P
dt  \100

@r_P 1
b i 20 - ()
THteRTor (1) =R 1 Yk i W, BH W Hd B

dP dt

S e (2)
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GHRTOT (2) o SF Y&l 1 THRO i W 89 UK i ®

t
locP=—+C
R
o
SRl P=¢2.¢"
ks .
37 P=Ce2 (S % =C)
I P=1000, Sid =0

P 3¢ o1 HF 0 (3) § T W g9 C = 1000 I 3 Bl
TEfT THieRT (3) § BH Wi i ®

P=1000 2
M ST ¢ oot & gere A e S €, 9@

2000=1000 5 = r=201log2

| vt 9.4 |
1 § 10 9% o Y1 §, Y 3Taehal HHIRIO ] ATIH B T1d hiTsT|
dy 1-cosx dy 2
1. —= 2. —=4/4- 2<y<2
dx 1+4cosx dx ' y<2)
dy
3. E+y=1(y¢l) 4. sec’x tan y dx + sec’> ytan x dy = 0
_ . d)’_ 2 2
5. (¢r+eNdy—(e"-—e9)dx=0 6. E_(H_X)(H_y)
d
7. ylogydx—xdy=0 g, X =y
dx
ﬂ_ in~L 2
9. dx—Sln X 10. eftanydx + (1 =€) sec>ydy =0

. (3)

11 ¥ 14 9% & 99 ®, Y% Fashal GHIH0 & fau fXu gu gfdssr &t gqe &5

ren fafyrse g A sifsg|

d
1. (x3+x2+x+1)d—z — 2 +xy= 14/ x=0
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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d
x(xz—l)d—izl;yzoaﬁ:: x=2

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

X
ﬂ=ytanx;y=22|1;<x=0
dx

g (0, 0) ¥ oA I T UH T 1 THIHIU [0 HifaQ fSTqhT 3TEha
TR ' = e sin x &1

mmw%=<x+z><y+z> % fer B (1, -1) § oA ST T

1a it

915 (0, —2) ¥ oA a6 UH UH 95 1 FHIH A0 Hifee fagen feet fog
(x, y) T T3 @ &1 geomar 3R 39 fag o y Fene 1 Ete 39 fag o x
feenish o SR 2l

T ok o [l T (x, y) W T991 @1 &t yaumar, =991 55 &1, 65 (— 4, -3).
T oo o1el Tarde ®1 gaui S g 71 AR 98 9% fog (<2, 1) O e ®
3T e T GHIRTOT F1G i

Teh TR s o 3o, T8 gell 9ot eardn o1 el ©, Teer wifd @ &ed
@1 ® A ARY § 39 Tean w1 B 3 S € SN 3 Uohs 91 6 SR ©,
1 Uohe A% 39 TR &1 B 7| sifaw)

forelt S & qoud w1 Ifg r% R T T G B 21 AR 100 T 10 I F
TM B WM §, d - AE T FI (log 2 = 0.6931).

et 9 ¥ qoreE #1 9fg 5% it w1 R F B 71 39 §% H Rs 1000 S
FAC S &1 G ST foF 10 a6 9% 78 AR fHa 8 SIEh? (05 = 1.648)
foret ey wqe o Sfarogsti w5t 9@ 1,00,000 21 2 H H 3R G@m H 10%
1 gig Bt 21 fohae wial & Sftemupei i w@ 2,00,000 B ST, = StemopE
& gfg # | STk Sufterd H@N o GHMUE! B

ST W%zex”?ﬂ F T
X

(A) ee+e?=C B) ee+e=C
C) er+e=C (D) e*+e>=C
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9.5.2 GHATHTT ¥ddheT GHIHIUT (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 Ferl ® x 3R y 1 el JET 3R A forw e A wd Ay ¥
yfreenfud ¢ fEan ST A ' e e @

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

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

3 }\x X 3

F, (Ax, Ay) = sin Ax + cos Ay # X' F, (x, ), f6dl 1 neh feg

781 B Ufed % B 76 wem F,F, F, ®1F(kx, Ay) = A" F(x, y) & &9 | foran
ST Hehdl § WY e F, 1 59 ®9 § T foran s wenan 1 399 &9 frefafea wftam
e U 2

% F(x, ), n Sd o1l THEME Hel seadl 81 afs fard I 3k A o fag
F (Ax, Ay) = A" F(x, y)

T e HW € o S I § F, F,, F, %80 2, 1, 051 arel Hosmis 6o
€ el F, 9uerde wod =@t 2
&0 78 off U & ® T

et E(x,y)=y’ (1+§J=y2% (ﬁj
y y
E (x,y)=x' (2 _3_y) =x'h, (l)
X X
sEe E(xy)=y' (2£—3J =y'h, FJ ,
y y

E(x,y) = x°cos (Z) =x ks (X)
X X
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,ne Na fordt ot 91 & fag

J,neN

TEfAT Tk ®EA F (v, y), n 510 el GHEMAE Hel shedrdl @ 4

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

N—

F,(x,y)#x" (l
X

SRE F,(x,y) # yn}H(

< | =

%:F(x,y) o ®Y ol kel FHIH GUEEE e € A F (v, y) I "
STl T Her 2

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

#wﬁw&ﬁa&wﬁwaﬁmmﬁ%ﬁzm%:mqm

y=vx .. (2)
gfreenfid w9
GHIehT0T (2) 1 xoh HU& Fher i T 8 T HLd @ ¢

ﬂ=v+xﬂ .. 3)
dx dx

W(s)@%wmﬁw(nﬁqﬁwﬁawmwwaﬂﬁ%:

dv
+x—=
v g)

dv
A xa—g(V)—v . ()
THTERTOT (4) W =R 1 YUP HH W EH WK H @ :

dv :@ 5
- x .. (5

iR (5) o S U&l T HHERO S W EH I B 8

d 1
Jg(v)v_v:j PLARAS .. (6)

Ifz y 1 29 wfaeenfug F R ST A THET (6), STaHe THHIOT (1)
X
YF B YEH FLT 2
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d. .
ﬁw&ﬁwmaﬁwd—;=ﬂx’ﬁ&owﬁ%laﬁ

F (x, y) Y@ H1 STl OO Fem € @ 89 L=y e, x = vy St S
y

& ol fiF Suled == o STER Z—;=F(xay)=h(§] o &9 § for@et = e
M6 T ok foIg e sgd &

SETEI0T 15 TR b sTahel HHIeR T (x-y)%:xuywaﬁﬂa%sﬁxww
Ad hifeg|
Ta TR U sTeee e ) frEfared €9 § eifvered fRar S 9l ©

ﬂ:x+2y 0
dx x-y
x+2y
M iy F(x,y)=
X=y
AMx+2y) ..
F(Ax, Ay) = ———==L"-F(x,
EC| (Ax, Ay) A=) (x, )

THfT F(x, y) T4 91 dlell GUEE %o 2l
37 T gam Tashel HiehRul Teh GHEM Tl THIHI 2|

faseya:
1+Q
dy X |_ g(l)
dx - X - (2)
X

T (2) T <A v g[zja?mﬁ%W%WWW@W
X

T gl THfT GHIRT (1) Teh GHEE STeahel THR B

U] B HT o (O gH YIqeod Hid o

V= )
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RO (3) &1 x o GUY FThed HE W Y T FW B

dy dv
=y +x—
dx dx
. . d .
gt (1) § y T Ey?ﬂﬂﬁuﬁwﬁamﬁm%ﬂmm%:
dv 1+2v
v
dx 1-v
dv 1+2v
3 -V
ﬂﬁ dx 1-v
dv vi+v+l
3 Yy T
qﬁ dx 1-v
v—1 —dx
a7 dv =
ﬂﬁ vV Hv+l X
i1 (5) o S G&l 1 TR S T BH U| i ©
J‘zv;ldvz— _x
vi+v+1 X
2v+1-— 3
EBC _[ dv=—log|x|+C
Vi+v+l
2v+1
37 = 3= dv=-log|x|+C
a '[v +v+1 -[v +v+1 g| |
1 ) 3 1
—log|lv +v+1l|——|———dv=-log| x|+C
S 2 g| | 2'[V2+V+1 g| |
Y llog|v2+v+1|—§J. ! dv=—10g|x|+C
2 2 1\ (3 2
(++2) {)
2 2
1 2 3 2 —1 2v+1
—log|v +v+1|——.—tan =—log|x|+C
- togl 4412 Zotan ! 2|t
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1 1 o1 2v+1
37erET 510g|v2+v+1|+510gx2=\/§tan I(LJ+C

NE

v @ 2 W gfeeniid v W BH 9E F B
X

Loy y 1 L 2y+x
“log|+ 2 +1]+—log x> =3 tan +C
3:{31_O|T 2 gxz X 2 g \/gx
Ly oy, ) G 2y+x
—log|| —+=+1|x =\/§tan +C
SREl ) g[xz . J Nee !
2y+
S log|(y* +xy +x%)| = 2/3 tan™! (Mj +2C,
Bx
+2
e 10g|(x2+x)7+)72)|:2\/§tan_1(x yJ+c
V3x

TE SFhHS GHIH (1) T UF B Bl

IETEIUT 16 <MY Toh 3Tahed THIERTOT xcos(ljﬂ:ycos(lj+x HHEEE 7 3R
X X

dx
THHI A MG RIS
T T gen stoshe T frAfafen w9 foer 1 wwd 8

Yy
cos| = |+x
dy_y (x)

2 \NA .. (1)
dy XCOS(y)
X
qg’f%:F(x, y) o &9 I 3Tdhel THHT B
. ycos[yj+x
T’ F(x,y) = —X7 3

X COS [yj
X
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X A ¥ T y &l Ay § Siqeiid o W e W S 8

l[ycos(y)+x]
X

l(xcosy)
X

F (x, y) I S1d o1l GHETAE el ©, Safag {5 g3i etashel Tl Tk quemda
FThel GHIHIUN B SHeh! Bl Hid o foIq 80 Wiaeerdd id &:

y=vx .. (2)
GO (2) T x oh Y& e HH W EH WK i @

= 2°[F(x,y)]

F (Ax, Ay) =

Dy & 3
dx dx = )

it (1) ¥y %wnﬂqﬁi@ﬂﬁaaﬂﬁmgﬂwm%:

dv vcosv+l1
v+ x—=
dx cosv

dv _vcosv+1

s xdx cosv oY
o P
dx  cosy

dx
37 cosvdv=—

X
e J.cosvdvzj.ldx

X

Yar sinv =log |x| + log |C|
SR sin v =log |Cx|

mfgmmwmmmw%

sin (l) =log|Cx|
X

TE SFIHS GHIH (1) T UF B B
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SETETUT 17 WS o S1aehed TR 2y o du+ (y —2x e’ ) dy =0 THEEE § @ik
IR, x=0 5 y =11 g3 & @ 39 wtewwr &1 fafdre ga F@ wifsu)
T faon gon s wHiw fFrefafed w9 § foman st @ 2:

X

dx 2xe;—y
—_—=— .. (1
o - (1)

2y e’

x 7»[2xey —yJ
2xe’ —y B o
RIERSIEL F(x,y) = — T Fx,Ay) =——7—~-=A [F(x.))]
2ye” K[ZyeyJ

31d: F (x, y) I & ol AT Berd 2

TafaT, fean gen eraehd il Th GHEEE STaehe e 2|

W%ﬂaﬁaﬂﬁ%m,ﬁx=wmm%|

GO (2) 1 yoh WU STEhe Hid T 80 Ww hid @
dx dv

dy ydy

et (1) | x@%wnﬁqﬁwﬁamﬁmmwmﬁ%:
y

dv 2ve' -1
vty—=
dy 2e"
dv 2ve -1
SPEI y—= —
dy 2¢e"
dv 1
SPEI y—=-
dy  2¢'
37l 2edy = —dy

y
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31 J.Zev.dv=—_|.ﬂ
y
SREN 2e'=—-loglyl+C

mfﬁmquammmwm%:

2" +loglyl=C - (3)
TR (3) ®, x=0 T y= | Gaeitd o 9 g0 W Hid @ :
2¢+1loglll=C=>C=2
C 1 |M TR (3) o wfaeerfad s W ed Ww i @
2 ¢ +loglyl=2
g XU gu 3raehel Wit 1 U fafime &a 2

SETEI0T 18 JUIET foh aohl &1 o, foeh et o5 (x, y) W w99t @1 &t yavm
x2+y?
2xy

1 B9 A € T U oo o fordlt fog W o9l Y@ &1 weomn %%Wiﬁ?ﬁ%

2, xz—y2=cx§|'{'f‘5lﬁ%|

2 2 1+ %
dy _x"+y _dy i

— . (1
dx 2xy dc 2y M

W:W(l)WWWﬂ%%
W%ﬁaﬂﬁﬁm%ﬂy=vxmaﬂﬁ%|
y=vxaﬂxa5wa3ﬁwaﬂﬁﬂﬁﬁ%:

BRI

2
ﬂ:v+xﬂ a0 v+xﬂ:1+v
dx dx dx 2v
dv 12 2y dx 2v dx
3d: xX—= sdv=— ——dv=——
dx 2v 1-v X v —1 X
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2v 1
Tgfeae '[vz _ldv=—.[;dx
e RCH] log|v2 —1| = —10g|x|+log|C1|
3rerell log‘(v2 —1)(x)‘= log|C, |
e (V-Dx= =+ C

v?ﬁ% Y gfaeenfud ® W 89 9 i o
y2
[—z—le=iC1
X
ar (0P-x)=xC xTqx*-y*=Cx

| woTe 9.5 |

1 ¥ 10 T o Yeish WA § qwiieq o feon gen saehet St SHeE © SR
Y YIF hl TA HITSIT:

, x+y
1. 2+ xy)dy =% +y?) dx 2. y= p
3. x=y)dy—(x+y)dc=0 4. P =y)dx+2xydy=0
dy
24y 2 502 N
5. X dx_x 2y° +xy 6. xdy—-ydx=/x"+y dx
7. {xcos (lj+ ysin (lj} ydx= {ysin (l)— xcos(lj}x dy
X X X X
8. xd—y—y+xsin[lj=0 9. ydx+xlog[ljdy—2xdy=0
dx X X

10. [1+edex+ey[l—£de=0
Y

11 9 15 T o o H Uik STaehel e o forg fRu gu ufqey o6l dqe & aren
fafere g1 md i@

1. x+y)dy+(x—y)dx=0;y=13 x=1

12. Xdy+(y+yYWdx=0y=13aRx=1
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{xsinz[lj—y}dx+xdy=0; y=E Iex=1

X

] y+cosec( j 0; y=03algx=1
dx x X

d
2xy+y2—2x2d—y=0; y=2afx=1
X

d
d—;=h(ﬂ$mmﬁwﬁamwwﬁmwﬁ$mﬁtﬁf@ﬁ

H 9 #F @ e i S e

(A) y=wx B) v=yx C) x=vy (D) x=v
frefeafad & 9 i o grerdg sEwe gHiw 87

(A) @x+6y+5)dy—By+2x+4)dx=0

(B) (xy) dx —(x* +y) dy =0

©C) FP+2y)dx+2xydy=0

D) y¥de+ @ -xy—-y)dy=0

9.5.3 aw sraeheT THIHOT (Linear differential equations)

dy
4P
I y=Q,

& ®Y o el GHIHT, TY P Ug Q ST9 el hadl x o Ho §, Y Hife
1 ek 3Tl THIHL FHEeldl €1 YUH Hife & Ao Tashel THH & F9
I TH YFN o

Yy
—+y=sinx
dx ~

dy (1) .
—+|—|y=e
dx X Y

dy [y (.1
dx \xlogx) x

qwaﬁﬁéﬁmwmaﬂwm@%—+h Q % o p,

aﬁ?QW@WWy%W%lQW#WW%@@W
frefafaa € Z—+X=COSY
y

2019-20



D ipy=q e (1)

1 TA L o [l FHIHIT oF AT 9&fl i x o Hed g (x) § 0N A W 9 <
# 2

dy
g () I +P.g@y=Q.g - (2)
g (x) T TF $H YhR HIfSTL dlfch THIhION b1 ST U8 y . g (x) 1 STaehersl & S :
dy _d
9 g - +Pg®y="-[.gw]
SR Y op AN R
g(X)dx+ .g(x)y—g(X)dx+yg(X)
= P.g(x)=¢g
- p 8™
g(x)

AT &l h1 x o Gy GHHE HE W Y U Hd B

dex= ) dx

g (x)
o [P.dx=log(g(x))
el g ()= Jrar

THHT (1) HI g(x) = @ T TN HH TR SH GHIHIT 1 9T U&7 x qM y F
ol Hel 1 1Tkl s ST 81 I8 Hel g(x) = o7 iU U 1aehet THfiehTor o1
HuTehe™ TUTek (LF.) Fgam ¢l
THE (2) H g (x) 1 TH FAEATGd W EH I i B:

ejpdxﬂ+PeIpdxy=Q. efpdx
dx

- i(y ejpdx ) _ QeIde
dx
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A T&l T x, o WU AR T T EH U i o
J.de_J‘( _[Pa’x)

319 y:e—jpdx J(Q 'ejpdx)dx+C
AT FTFA GHIHT FH ATF BA B
WH hife oF Gk Tkt TUIHIUT Tl T & o 1T |fmfea =T
@) &ngaawqﬁwaﬁ%Wy:Qaamﬁﬁf@qWRQwaw
ehael x o el B

(i) HARE U (LE) = (P4 T wifsm
(i) ST gC Taha GHRT 1 7@ =l &9 § fafau:

y.(LE) = [(QxLE)dx+C

d
W&umﬁﬁmmWmd—;WlFQl%mﬁ%mﬁPlaﬁth

ST o A y F FeM ©, 7@ LE = R R

x.(ILF)= [(Q *xLF)dy+C 3rashel THIHU I T 2

SETEIUT 19 3TFFd T 4 d——y—c()sx &1 HAH A A HITIC
X

ol T gom ST WHiRI

ﬂ"‘P)’zQ%, EP=-13 Q = cos x
dx

S_E-r?fq LF.=e jldx: _x

GHieRTOr & ST Uil i LE. 9 0T i W eH 9| i e

d
D y=e “cosx

dx
A

ye x)ze_xcosx
dx

YA
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A T&l T x o HUY GHHEH i T EH U i o
ye " =_[e_xcosxdx+C .. (D

A ofifse f I= je‘xcosxdx

—X

= cosx[e n j—_l.(—sinx) (—e ™) dx

= —cosxe " —J.Sin xe dx
= —cosxe " —[sin x(—e™")— jcos x(—e™) dx}

= —cosxe “+sinxe " —_[cosx e " dx

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

(sinx—cosx)e "

1ot I
2
THieRor (1) | 191 A9 gfqeefud e T 89 o< w3 o

_ [sinx—cosx ) _,
ye =[f)e +C

Sin x —cos x N
370 y=T+Ce

e XU gU 3ferehel WHISHIU o1 =19k &t 2l

3STEIUT 20  3T9ehdd GHISHIOT x%+2y=xz (x#0) =1 =AMUF TA A1G BT
Tor T gen srahel i 2

x%+2y=x2 (D
THHTOT (1) o AT Ul B x T AN 34 W TH W H 7:

—4+Zy=x
dx xy

d o 2 .
I8, d—y+Py=Q,aﬂaqm%F@¢ STEFA GHIHT B TRl P=;QT=[ Q=x%l
X

2 oo 52
sg E_rlll LF = e_[;dx — 62 log x — el gxT x2 [éﬂTﬁF elogf(x) :f(x)]
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P = cot x 3R Q=2x+xzcotx%\'l sgfey

LF.= efcmdx =eMesinY —ginx
37d: STahe THHI H T o

y . sin x = | (2x + 2% cot x) sin x dx + C

SRR y sin x = | 2x sin x dx + [x* cos x dx + C
: . [2x° 2x
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2 2
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2
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4
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2
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2
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TR0 (1),%+Py=QéF ®Y 1 ek Fawel THHW 21 T8 P=—xTd
Q=x%\'| TgfaT

ILF.= ejfx T ez
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X
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1=-1+C.e @& C=2
TR0 (3) H C o1 | gieenfid i W g9 9d i e

2
X

y=—1+2¢2
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2
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dx dx X
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dx dx

d
11. ydix+(x-y)dy=0 12. (x+3y2)d—z=)’ (y>0).

13 15 G o U9 | U STkl HHIR0T o fere fRu gu fae i S &3 aren
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o fcemen! &1 AN 3§ fog W Ei= T TRl W@ i gau o 9REm 9 5
Aferes 21

d
18. 3The HHHTOT xd—i—y=2x2 1 T OF 2

1
(A) e~ (B) e ©) < (D) x
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2019-20



TSl FHIRTOT 431

fafaer 3qrgyor
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T THH hl T HH & o g1
y=vx .. (2)
yfaeenfyd w3 B
st b,
dx dx
2 .
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3T x= (tan"'y—=1)+C ey
g feu g erase WHIHTOT 1 A% B €

2019-20

435

(D)

.2



436
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