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iﬁ"o‘L‘szdgn:t, dependert vasiables and the d»bbéiﬂf;irﬂi
Coepicients of dependent voriables o, dndependtit
vasiabley ase anvelved Js Called a dupperential eqhut .

Follocsing axre a few exampley Of dLHiauctLo_L&)ﬂmW
LBy Ay w (gtey) =0 & Iy +dly %—)4':64—1
dx a _

3. [|+ %)&Jal&:%& 4-%:1@_%) +il*—¢ 5. Py —d
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oL 8y 8 x2 8?
:dxdﬂimﬂu Dipresential Equation (0.D.€)
: ton L Sasd ap e OadE therents
o to Ex osdinasydijpoeds

Gy the deaivatives dnvelved Snit e cdeost a
Sfngle  dIndependent Vantable, o
Ty the abeve examples eqyuotens (1) to (5) awe Ommu&
m%&mm equuaiions ,
pastial Diyesentiol Equotinn
dipperential egguation Jj safd 4o be Pﬁﬁmld%tmﬁhﬂl
eqyuatien, dy the dexivative dinvelved N St ase oy tmMore
than eNe &ndepmdemt vasiable . )
Tn e aheve mm@:lu) the eqsuadion (&) and (1) oxre
postial  diglesential ‘eqruotiens,
Osden € degaee of a difjesential equuotion:
The oader op the De 3 the Oxder o the highest deriv-
_ative passent N the equuotion and the degaee oy the D.E
ds te degaee of the highest Oxden desivative ogtes
- cleaning eﬁ:& .bnacﬁ@ﬂal—Powem-
In the above G_
(1 s of ovder | and de%'me t
(2) ':5 @:{;OTdE'T‘S and dQ%J\_E’_(’.f

(3) can be WAitEN 03 |;(%¢JQJSZ(&)&W therejoe (sof

a dxd
Ayder & and €4 s amd o
o = e S
(4) can be coattenos Cg(%{%) (%) +1 the vefove t
ot oxdet | ond de(&xee Q.
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(% &JVO% Oscles @ and degsee |. QA
(© & of oadesr | and deglee I, () & of osder & and degseel.

Solutien o dienertial Epuotien

A cS@LLdigfo:; a D.e dJdg o selokonship betwe@: the dependent:
and dndependent vasiobley , cohich Sorishes the. aLven
digpesential equation,

For ex :py= & & a Solutien of the DE

dy | 36°%= 0
AL
Erd 3%
deP)- 363% = 3¢ -3¢ =0
azx

& %o QCoswt +38inwt Jy a Soldien of Ehe D.E

dix +QJ§X:O

?&CQ cos at +3s8thwt) + R (Qeoswob +3gtnwt)
B P /
4, ) + guitcoswt +30 8inust

o ot +3Co8wt .
...OLG—&CD genwt +3 o
Iy 4+ S ALLNCD
di&uﬁ/éosmt 1 3ed (datneot) aciCoseat 3

=0
General slution and
'5®m@zd§ the D.E  dy -3¢
‘e %:Besxo_n& :hbd%&hd oy
. bg;%% the di%e)&n‘tial opesntos .., ° "
dz o Qi dj.b{)ef[udioﬁﬂq, phat 3 wndegratibs

pamwm%mﬂ y
-0 and Y to it &
need Jbgerﬂd%

Obvisus hd ase haye
A i‘.‘.

o U3 B
= 3¢ %
< (a[d:f 539:810[14—(2 1:€., %};@_&JC

3 0 .
oT Y= 651143) c being the consgtant @,[Ti@;tegmtm
Driegaotion &y directly ox dndirectly Jh\n@AEved in the
[ . o' D- an
aocegs Gf Qethng a sm@qo% the Bwaﬁ \
CF;QC@mfﬁgh? the Selutisn usu_loba Snvelved useihaxbfi:tmmd
cengtonty . guch a Solutien 49 Colled as the aal
gotution o te D.E. Tt I obvious thal the P bes. 64
Clhbi:t;\cl,mzf COrstonty P:Lege_nj: gn the Seluhisn &3 eqyual 1o
dhe  Osdes O the D.E, |
Ih the wbitrasy constanly paresent L5y the Sebutinn
e evaluoded L3ing a geb Of adven conditieny den

Y M 30 ined s calted oo PAIHC
Selutisn Shtain 3 Q -
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: ) A SSutien &brained Hom the aenewa s@m-tcmbht@‘
@(ivin% pasticulas valuey 4o the Canatouts Snvedved o0
b s Colled o pasticulas  Solution o the €qyuatiss.
letr ty coNgides the Inddal cenditen 40)=| ™hat J3
%?—‘ c:z}hem 21=0,

The Qenesal Solulisn yz¢He becomey

T 3N, = e™+C o7 |+ =| ashich givegc=0.
B PeT ¥ a pasticuas Solutisn of the DE.

Golution Oadim { : 1 ? .St
kaa;ﬂihtd;;{\f&d—_bbbu@m eqguotions of pirst

Fisst oader  and st degree eqruatien asill be of
the JO T

Ay o fluy)  or  M(ty)dx + N(2y)dy =0,
A%

lle discuss mainby cagsifted Hous types of dijeserdiol

equuativry of fast osdex and fisst d.P_goL&e. Mnd ase O
ollows ¢

T the given D.E can be pul 40 the $03m suchthod
Hye c@eﬁv‘ldﬁm:t o8 dx a3 &meft&ﬂ% the Vaxiable X
enh_& and. the Coegplcient of J,gqtunch@ﬂ@ﬁ,né@ﬁla
thedy the Given equodien «3 sald tobe Jqn Hre Sepauinble

porm, the modijied Joim of Such an equatisn

ot be

pPerde + Qc%)d%;o. J:nie?m:tin% a® hayve
Jpew ax +J<¥Ccd)i%;c
o | uCSO?O:he qeneral Selutipn or by ior,
. @Weg) v Se' tamd dx + Sm&%mxdldao

Sec Xf@ﬁ%d‘x +c9€CQQd Jco_nxd%:o

Di\fidi“g thas-ughotct by tany.tany e get

St gy + Secd -
o tmﬁd% de = 0 ((vaaiabley ave Sepavoted)

= jieto%% A +§§%§ad¢d =C | ue, l@caﬂﬂnlgérlog(tang)

This
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.“e_) [ma(tﬂn’l-tflmd):lota K ('90.)?’) @ )
g tana . tqn(d K 9§ Hhe J_gq}ui.\ed olutler) .
d Selve : (X (y-1) dx+ @ (e* +4)de:o

Sotn X (‘d D2 +Q (e'44)dy o
Dividing thaeughout by (Y- ) (€5+4) e et

e dx + R dy =0 (variabley axe ‘“epaxai—ﬁd)
- e*+4 4
& dx +&S _c e 109(e"+4)+ 2 logly-)=C
.Ja’hrq iﬂ” ) 1 a4

(%4 4) +log e = log [ (4 ly-1° ] =logrisay)
Thus e*+4) (y- )2 —»:d dy Hhe Aoe{a{mxed Solutien -

3. Solve; dy - 'l[r?locrpwrl)
A1 &ﬂLd +Ld(‘0 )((}

™ The BVen equuaken Can ke pat In the poam
(810G +ycosy)dy = (axlegz +2 ) d by S f‘*j{iﬁé@
> [amcddad ]%co&dd_‘d -ijm%ldx-fxdx:c
on mieﬂm&ﬁ e Qet, Q’ 2
- cosy +{geing- fany. 'd*ﬁ oy Ed ?'Cdij'f
e, _.c?ﬁd +(dg_._n(g +969Ld — lo%'iﬂ?/i CR

ne. c.d(su.ma Lloga = ¢ uy  the Mq]umed seleition

)

?
4. Selve: gﬁ_ xed? given that %(OL .
R
3 ﬂ xeld' or % 1 et ¢
r.e,) = b(d epwmtm% the vasiableg
S (e Ydy = S“ e 3 gg‘d VS S/
3 feddy = ae €ty )
1€, -eH-j dt = C
put -2t —&ldi -d+ oy — ¥da= di[
Hence e H:u/e)t_ e T4 Je, dtfy =C
e, 9 e“%+e ,&:C
o7 ~/jt - ¢ o s bhe 8Qr>e'r(u selulen
NO W ¢ cong’de v 4(0)=0 Thot 5 t’dzo wshen x=0-
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The QeneTal  Solidipn pecoan ey ®
}— = e
Now Q&ﬁ geneval solutien beconmes
=
€

- -e“(a" —_— /&
"m .
- Qe ’H) —ocd U3 the poticwlar Ssladisn.
5. Sslve ; i‘d_- ¢ -&%4‘1@6&%
&smigg 31 2y 4 9y

" e 2 = e Cf'- *Hl&) oT g;’;L :(€39t+1@)d1 b'd &Paxaiir%
ch X9 -@Q‘lﬂ Hye vadiables
= j (ﬁoLLj J(Cs +2 )dat = ¢

Thag o4 31_13 2C, Jy the sequised Solution,

@
6. Selve ! C'X —2) dx+cx%+%) -0
seln - (2y- 1)d(§ +(2yt) dy =0 “d ”
oy 2( t)d2t+cag(x+l)ob\d =0 D¢V¢oanCa. thasugh btaL
LD ) e gt ( leS One asodted)
X dx +_54_cl4d =0 [ vaxiables Sep

}
d‘z + —

J(9t+)’c!x+J( loud C | |

AH
{.e.) A — Sl-\—]di +Jld_'d+$\_l-dld:c
i.e, \O%CQL-H) +%+l08C% )=C
Theag (1+%)+ log (54@7) c, U mem%mmd SSVLJIM

§

F. Selve ! x — 1+ | /| |
-9 x“d'*mﬁ = (I+0) + Y ()

]

e, "ud% A0 ¢ 1ag)
o¥ _fd_ did - 1+7£ d*x b'Ef Sepasating the VCLS\_LOJ)le:P

J d_a_(} Itﬂtdl cor 5@%% Jld'z Jtdx_
—?I& ju.%d‘ﬁ’J“dz Jldlc

’ ;ue La[—-lO%CI 9% - x =C o
i ‘[hug (Y-2) - lo%[xmﬂdﬂ —c Jd3 He xe%umeds cchipn,
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8. &6&lve: (ay+w)dx + (1"?3‘9 x4 674-l)du3.c3 ©
Sotn (Reg+x)dy + s &H@J,qd&“)d

e X lgwyda +6+) Ccd‘m)
Du.VuLd_L_nca H\A_Bu%hou:t b‘a‘ (‘d’L) (41) we get,
;&1,‘“ * -tifitoha! =0 ( vasiable ase Sepanated)

!
A dx
JY&’H +Siﬁi‘_:_ = C
ov 1 (ax
Q fac‘lﬂd +I —|)+Qdch

te, 1 log (34 4 J(
Q ‘d)CL‘a' +Q log (g+1)=C
|08\17L§+| +_fd_ (d + [ogc%ﬂ)?

Thas, log [\BEQ—“ (%H)”QJ +fZL 4=C, J3 Hhe seqyuised
Selutipn.

1 Sslve: (| 3)1% ++0 g0
o (i- L&)‘LH +(|+x)cé 0 L .Yy
\_i_d_cé_ + 142 — ¢

%—‘;Z‘d +T+de 0 7‘ o) & Y ;
j-iid*d fh”ldxo
[ g i oo 5 o -4 g e

= foa@ud)ﬁl 4 =C G the requrised Sotubien
0.  3Eve ﬁ + lm&% -

gt dx  T[Fcosgr
éd:, = - H—CO&Q%
dx 1+Cosq
id_ - -d« 1400891 = §oosTy
| +casay +cosa A !+C08&e3 - &cosa%f

gj = — | da

QoS QoA
? F@C %f g_}g Xdi c :9 +Q ﬁ(d + tani = QC C’
R S) (a‘d-tff tang +tant = =C.

—— ]
Scanne d with CamScanner




EQuabiery seducible Jdg the Voalables Sepaoble foam™
difpe aential equuotiens can be seduced do the vasiables

QeMmMe
SQPOAQJ;IQ NYaEVLp :tOJﬁ'r\% a Suitable Subshitulipn, Wl
ddents Q P of (’_QJ{LOILGO a,!mg cotth the

. associated @uhsditakions,
W %S@& = #lax+bytc) 5 Gubsditulien ! t=atby+C
(0 dy = (aattbyy) +C Substitutien ; +=oaxtby
d%  K(axtby) +c
@® Solve dy = (Quty+)?
dx

Seln we havye CL!& -_-(qxntgi—y& - )
d™xX
P b= Qayg 4+ o, dE = Q+dy or dE 9=
ecprey d+ q - L2 "
—C—i-')t— = or dt - +£49
d1

Hence |
Aode = [ o
249 Jdl—kc Fe€sy, Jé_ﬂngd—f: Jd1+c
_’_JcCuT](t_)_:'x—»C TH A%X = [+aR
= w1 tasy! [+ -x;c{—r& T =
= 3 3 (T%‘) 5O“H'~trcG'L] -

| —| o .
2 + tan (q%afiﬂ) _2=C, ds the sepuined Seludien.

Selve;: cas ('er%H) dx—chd =0

o % = CC’SC'X“HE)H-])

dz
soln  We have CL[%_ ;coSC',t-HazH) e G

Pogii b= d}l Jody = I+ v dr -l=
T dy ov df-leqy

Now (1) becsmey %_\ - cHSt or %:-t-rwst
%
€., %&_t_ f:dl =2 J%OS%—dezc
+COST
e J At { ),-x =C oT S_é:sec&@/&)d:t—auc
o2 (He %,
. oy =C B Seca1dy
' 1t (blp) ~2=C f—_c-{ri-Hﬁ-H [J ;J_tcmcuwcj
a

€yt
*
Thiay {-Qn('U_{éH _qec U3 the aeqyuised selutien:
Q

€ SHye ; Sech%):cicd[di
Sohy dy - Sec () 50 patr  x4Y=+t a-tw%;glt_

2~ dr _1=d
o7 il & '
T ‘Gldr



Now (D becormes db _|_ gect oF dt = [+Sect @

' dx EE
1€ ({t - ~ -
e e e
S st dr-7=¢ oS
S [+cogt JUTJ‘:?:@JC' dt =%=C
S ldt - L d - A4 _ =
‘eJ N JH—C@S{- 1=C or t- J&Cos’(t o) —X=C
(] R ' ¢
) + | sty e nac

t - }?J_ tan(tf)-x=C Bat t= ATy
Thug /{-Hap tqn(m 7Z c
% m(ﬁj‘)- ; 4y the Sequuised Setutisn
D sotve. d_ia_ (aty)? + 4 +6

Soln pedtin hove 1oy =dt
P 3 1‘“& =t , o® e E‘é &
The %)‘ven @qsuodler) kecemey

dr _\ = Ryt +e ov di -4t t
. dn %
|\e-) di =d1 3 ng}'_ _fdxac
H+4E+7 4t
So|at ,-t=C Now +3+4t+]
-+ 113 2 thiat g td
e, L tan (‘c+&) —A=C cohe,u = 4 4t pa+3
N3 =W = (B2 43
Thay | +an

-1
(Eﬁﬁ)-x c, S the aequised Soluten.
= 05

B setve ! (May) (dx-d (datdy) —(1)
Seln  Rearsan m%}) Hye i—ggmg an i—h;d ca,bven e_cpuo.tml) 4 Hl.ve
(+ay-D 4t = (A+Qy+H)dry

oY = (ay-| puy t= A4 Cae:é th = l+&(§ét
S (xraykl _\)
Noto (D becomeg .L(d,_t ) =l ﬁ
++1
Sodt = 9t 4 or db = bttt - 3t-l
At T dt & tt |
€, 4 gy —dot = [EH ou_gou:c
3t 3t
i€, J‘H" dr —1=C
3t~ = 3’9%1%‘7)

Le,t tH = L(3t-1) +m . o7 bt

i& ‘l-l and _Hm;l_
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Hen ce |1;|/3! and _ub-t—m:; or TH= @

3
°o t-l": _é (3“:—[)-}-4/5 ' L
Thay () “can be widen ag Sax+bd1 =1 tr~3(1:4‘+p
j N3 (3t-D+4l3 44 50
3t~
M L) as er-x- e, Lt vt log(3t-)asc
* + 4~ . =C 1€, J
‘o S 3 3t-1 ’ 3%3 u}heT{:
S "U Y +4 logy (3% +6y-1)-2=C t= 133y

Thug Q C% 1) +j-_ log (32+64-1) =C, Jj H)euqyup\fdsﬁ’uﬁfﬁ

. qatb QX Hod-tC |agq
@ Solve | Cx 5%+4)dué: &1~ch+‘l()3dx gc 1d = od
s howe. >(

4o QLT = (R
5 -
Pet & - 1-88 . * 8%+‘} (2-‘3(3)'“}

cdt = 1-3dy oy —L(d_t—:)
N e Q) dx dx 3 \dx
. becomes | —_l(dr ~.) = Qt+7
T A - gpog) 3 LT t+4
A e YR, A L gaitt 4 s
€., 5‘_*: —(5¢t+17) o ({z t+4 +t+4
S i Tt At +J
++ N ] d« =
oNoce:;) Let t+4 - i[st:rlrﬁ) JF—SJ[JM C
T T4 o5t e m % axﬁdx:u-a,d;‘ﬂ\ncgmud?
S Szl and IMd4m = 4 cx+d < 2 ) “ac
Hence [L=l/s] and 1% {m= 4

, 5 o7 =35
v bt = L (Serr) s :

Thuas (@) Now b&egneg

3
JJECStﬂ?)Jr 5 4t +JJO[.,L Ctﬁ,—chtt—r_B_ dt  +2=C

. ) (5evE) (5t+H)
by Lt +3 log (SEFIT)+R =C, ushere £=2-3
S5 5 e, , ‘Jt_§_fé+3 108[51 IS‘(d:lH)H
Thus . 8 (Qx-
2 (%) + Zloq(sa-tmyim) e & the renuired
ASSignmenty ~
O  Selve 1 dy - Lty Ans (‘Q‘d )t 10g (31434 +4)
A% &xmtﬁz =C -
®) sstve : 4 L (g H) - e (AryR)=C
Pyt dy o Ans: (4 H)
~ ax
4
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Homogenesus £aqpuotionse.
Homo%eﬂemqifwt_ﬁm:-’ A Junctien _;;(1“&)&3 Said o be
homogenecus  of degree n dn X and y jf flay)=
n
L G(49=2)-
A digfesential  equuotion of the {oam,
Iy = fluy)

dz
Let ~FC'Xl‘-g) and %me?)ﬁll‘?{))e, h@n’iieeneou_c funchiens
waite the eqyuatien

© ) |

Colyle) * AL “oran) .
To solve this equation, hencaCtJ;ugP%g;)

Y=V 3 % :Vﬂ%
Then (&) kecomes

Vixdv = d(v)
o d.'x Cv) .
cwhich can be Selved Gy epasating the

vaxiables -

6\@‘!\/3 (‘1—- ) - C&l"(d) d'l =0 g
Setn The %u\/(zf) At Can be wsdten og

o L

dx XA .
g8 X J}wmedeieom eqpuabion - (o7 &1—%

T‘"’é 1_% Q.x_@ h@l‘rﬁ%ﬁne@u,g eq)uaﬁ&os G—tdeg.h.eg
{
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= (oY o
Y o 9v v = @V-vty
X IV |-V
= xdy - '&.- v+ )
. I % & 2 |
4 8%08 bhe varables , 08t ger
Y dy=dz
VA_Qv+3 A
> IV dve Jil+lo%a }:f*ecx)dz.
Ve Qvig x ey
=3 I [(&V~ dy - joqx +|O‘8C _lota-FCX)]
o2 J V- Qv+ ES
= -—:&L l0g (v Qv+a) = |©81+I08Q

= Qlo x+|03Cv g)v—rg)_:raloac .
Lo @L‘QC\/ Qv+ o2
'@Cv&’ RQY4Q)c¥ =¢ -| [ Since V‘Lﬁfﬂ

A (65 ~&(Y) x)'h?)C =

Cda"f"“(f +&x%= 1,2
I - g% ( cshere | o
st 15 C%Q’f&w)dﬁﬁ&u g PR e
e 8‘”\/&'7 eQUALoN Carny ke L!ownogl

% = = gf-h‘iyfﬂ

243x
s U3 @ hemo Q%e_eu_s .
Put Y= vx;d _‘3v+1 Q“U‘m’)
éx

Thus - the -'eqmiwv bewme_;

| x l =
Qe +3
= Virdy - "[\‘/;—HQV =t
¥ +3Y o
= —Wfﬁizl\/+v&+g = g}ﬁ%gviﬂﬁ+av

R+3V aQ+3y
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é ~L =
v =y
on SGPQ’LQﬁng
3V

v+ HY

Q+3V

the Vaniableg  wse Qer
= — d'x

YyR4v

= —l=-B ie, B=]

Qlogy —Hog(w—p)

3.
Ssln

43V = A (VH)+BY
V=0 3 9=4 5 V==
. a3V _
n &+v3+v _\OI?L+VH
3V adv= | Qv N
ICEV JT+ ﬁ: loq(v§lr-+)
ot (D becegne; 3
109 VACv+) + 4logx -—logc:} 109 X V) - 1onc
=2 v E
J=C o % —(515 (9fx 1) =C
} ‘Xtd (_sz-H) C oy &"C;(.Hd) =C
Tf'\u G the Tequised w{@sg
Setve +&°ﬂ ) da —’Le., =0
'Tb& given &ckulof) can be wrdtten ag
= a%a T & a hemoegen
2= L W G o hemegnens
pat ¢=v1 = % ‘v+1%
Thay  Hye ecvuoiton bQC@mq

vixdy - x3+av3x2 Qv - &
+?cg§_ 11 =}V+'xa_i |+\;Qy
< 2dy = (42 v& V = ¢+v&
A
&n SQPCWM! the unableg we get
dv = _l_ «Qv - [dx
FadvTdr B[R (e
'—'}—L'OgCHv?) =102+ logc
3 403Ct+v°‘7) o'ltogxc
v? toaC!—W") _laaaé 2 2
3 I+ Xc =) ‘f/xgl AC 9
1‘ ' eohere € =C

= iyt
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@"Sa{ve: C_Qg, = ‘X,&-l—ﬁa ®),
d2
Seln Thy U Q_L‘ hsmogeﬂeﬁw gqructicn
put ¢=V2 dy = v+1d1
dx

Thug the given gy ation bec&mq
v+ dv = Tyt _ f+v‘?
dx _&T/Téf ETA
=< xdv= 14v2y = rlavio l~VQ
. X Qv ‘ &y Y e
e &V dv . _Ldx Sepasati
x > cd vauablegﬂg
&v QY dy = | a4X +logc .
= ( o ;)

3 -2y "Jg%""'egc
= - 109 Cl1-v?) — logx = 10gC .
= — [legU-V3tiogx]=10gc

3 — [legu-vxJ=lege

= o C—{—lo (-v) =0 3 s
= log[ex (- 8\@)}- ( Sincev -f‘d‘Tx‘B

= cau-v) =1 3 Cl(" $*[@)=)

> cp(Z) -1 3 [eldgt) =3

?@# o d‘d'%dl*\ﬁg’ﬂ&dx 3
N CDe hGLVC xd,ﬁ @-F ""{Q)dx "

VoM e Lo (e

Pect C&:V’L o H v+\1%\l_ - - Smh[1)J

Now (b beQGme,g v+1<;lv\ =Vt \l 0+ V2
le. { v ity
hey v dy = ‘JLEV+\J ¢+in o, fxdv = JIE

S dV —dx = J‘ *_C
\Jl+v'«°5 S NJERYZ)

2 ginklv =legx+c = sm;;‘ —legx =C
O o 3 the '\’Q-CULLD\_Ed (tg/x) g sove Y=
SHve ’[9_1:&13(311) gsect(yla) J da +15€c &f/)d'j =0
Soln The Given egpuotien .Can be Cositten o
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= yse(4l2) - xte(y4lx/  —(D A

A T ase(yx)
Pt 4=V o7 y=vi V4 2dv
x - dx
Noco (U becormes, yiq £ . v Sectv - ANV
' o d1 xsectV
b€y veady :}Z(vsec&\/-tanvg_'
dx 5
) Jr = VSZCCQV-{TODY—V
SecdvV
Xgl: V«SQCQV—'QZCUWV -VSCC&V
1 ‘
Secty
1%\/_ = -tany  or Secv dw - -dy
L T8eTy tanyv L

Hef)Cﬁ 5&@\/
¢ JEQhavafar e
"€y logttany) +oga = ¢ <logk
= Atany= K wohere V=4ly -
Thag  atan(yjg)=k, G the mequiredsoldon.

Sotve 1 (xces ya + 4 sin ‘z}f@ ) "(fo“gm 2 chogcd[dléﬂ
Seln i "
S LR yla bysingla) -
Z (yYsingly - 1C®:ftjt/;]
demly the equuatien & of homogeneous type .
P(_ct L&:V% -—-> EL_LL = V+1éi

v+xcall_z = v @cosy + vV Sinv)
5 -

| AL VASINY — XCasSY)
v+'x§[1 = y(cosvi vsiny)
L [vsinv-cosv)

3.

xdv  _ o
= Jz = VCosv+\visiny _y
vé&iny —Cosv

2 kdv = veosv+vESIAY — VBinY +vcosy
1 dz VSInY —cos v
3 ady, - Qvoosy

di VSNV -CoSV
= VSINV-cosy dy = du = VSinv-Cosvdy= @dx

IV COSY x VCOSV *

= —J V8InV —cosy dy = @(dx Hoge
VCosy x
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= —l0g (vcosv) = Qlegx Hogc . @
= 1031& +togc +lo<3(vcos V) =0

logé@c veosv) =0 = «2cvcosv= ! [5\/‘02‘-35’1]
) = '1% Cos ‘zf/i = c! cohere C|=l/c
ooty T A0(4h)dy = (ol yha) )2
= Sin -
%% Y4 '(‘dlx)
Put y=va 2ol
3= = C_ligi = v+ 2xdy
V+ad N LR
l.dlx = VX SiNnV-X _ VvSiny-|
B 2SNV Siny
< xdy . vSinv-| -v = v;;./nv-—l—V' ny
2 ey
= Jsrnwv :J‘—_)lzdx—r togc
—COSY = -logx +10<3C »—;-’COSV:"'O?"L‘M'
l0Q 2 —CoS V= loge mzﬁ. log X ~Cosv =C

032 ~Cosyfy =loge . =b legu-Colfyly) =C

VD Selve (2-g2g-4 ) dox -ty dy=0.

Seln

dgy _ &
ab = Xy )
x A2+ gy ™
WP sV 2 Ay, = v edy
d%
\[+'X%\i - 1&_ av*‘}&_y&x&
x 22 +&'1Q+ avaly \Ax
'l‘_i_y_ = |-Qv-v -V
= A [+av+ye
4 ‘1%!: I—QV—VQ—V'—&VB_’S»"
~di 1+Qv+ve -
= 1?\%’: = (‘V8'+3V&+3V—|)
[HIv+v<
= yRQvH - —du
vd+3g4?+av-| zﬁ
= (AN [3VEH6V+E :J\—v_‘i, +logC
.. (3) V3 +3v2+3V-| S g

<1109 gy ay-p = ~legaHoge

:}5 loq (V34 3v34 3v-1) = — 3logat3loge
‘-—'} 108 CV3+3VQ+3 V-—-I) +3l@)8 p & :8'08c
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= 10g V4-3ve4+3v-1) 23 = logcg
=% v3H3vey-) A8 = 37 csince V=4a ]

< @?_+8_£ .F.g_,_% )x‘a
(‘5 +37~'ﬂ+3ﬂ3-)ffj - cgzc’

‘3 + 3 +81& K—C
& o~

SelD - As e G'bSe'rVe

A
put ‘Xl(_al=v OT y=v H—C“.'Lfa%—f: V-I—LdC_i_V_

Now (D bf’_(‘_&f‘neg V-Hi dv = o (v~) oL(#
‘lcQ.) Qéld.v GCV-:) Lf “?e—-

4 5w
<, dV = ev P S | v

o7 t+e clV = -d__lg‘-"_ey : , [ +eY
Hen Y
ce J(He")dv +Jﬂ:c
e+v

;.e

) log(e +) +l€:%ta¢ [08KCSOH)
o IO% le” VY <
S @) Yy -k ) whefrev «aa[lf
Thuy (ate ILI_FQ H,gthemqw soludzon
ASSignmerss

Sotve  the gﬂwowmg e_cv-LLo:IxoﬂS

D _c_;l;!;é - 19_ 2 l Saln Cx Lj) ~cwe L'[
dx Xy | Cofl@i‘d.@, .cet(g@ =K.
) dt_f[d%\ —S.;ﬂ(cff[%) :t'ifh. goln~r U, DT

3) x%ﬁ? +%Z2 ~q solw :maa-'x[vne
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@) selve xmﬂ)dﬂ_%&dfx:o. » |
Seln The Jiven Equation CAN be cositTen Ay
a9 = ¢
da  acay)

Pt VL = i xdv
%Ld C‘h_i v+ xdy
Y the eqymadl&f) becomes

V"'-')Ldv = }é ’x_& - V&

dx XAHVL) 3w
S oady = V@ _y L A,k
X v [+
> had dy = "—%d‘l C But SQPowo_ﬁn% the
M Voriableg )
= j Y dv = (-1 40
AV W
= - A
S f_\l/_dv-kjldv\.—jl—kc . |
-'9 legV +v = ~l6gx+C *}VHO?IV‘H@@'I«C
v+ logvx =C [ Since V= ‘é}xj

‘5 Elz*'t’g%\J

EQuaticng Aeducihle d the hmoﬁmw form
The QC\PQILG”@‘P H’)e KT

Ay AxX+by+C
X  Ax 4R
cvhere a,b,c, A,B and C Cﬁnﬂ Congtanty Quch that

aB# bA (ie, a;;:b) Can be Aeduced tO
ﬁcﬂ)@gmem korm by puuttm%
ANX+h Y= X-I'K
h, K being constarts to ke determined
» =YK 9 dx=dx , dl-d d}' —‘}i_&_@_\_/x_

Now) - A =3 cl
(; é;)LL % dy 4 —a” = b J
The eQuoation takes the }o

dy = QCX%)%CWK) +c

dx AlHh) +BIYHO¥C 4
dy = @utby) + (ah+by+c) !
dx  TAX¥BY) +[Ah+BK+C)
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ahtb k+c =0
AH+BH+Q:O ‘
the eqrLottp) Seducey 0
df = OxHbh
. . dX  AX+BY - -
S@"Ved_ b% PUZHT.:J\% y:vx.1 . }
Neter e _%—‘? %; then Hae; ai;éve mQ;H’)Od.ba_U.gtO
Selve the  eqpualieon. |
T, QL =bh =AXI[(9 = a=A\> b=BAX
£ Qb =Alsa) >

' Tf «f choose hand K un such Queay that ®

The | glven equuodion becomes,
Van AL AX+By+c

ﬁ)e Seche_{) eq v {
form - Bey Puré‘iOWs dﬁi"fuble to Vvaxiable Sepaxable

O Soelve ! (?:q%

- dx 4[4
Sotn e have ) x—'-@gu_%"&) =0

(424+4-0) dy = (X-qep-q)d o

<y T
Puet g x <
L thand T=Y+k L then dy _ g
oT Y
= dX -y

dx  dY dy du
Thas (1 becors .)X olx o ol
dy - - ) +40y+k)+T
X 4 (x+h) +0HK) ~&
he., §1;;(ux+4y) +Eh+4k+9) '~ (Q)

X S
4xty) Hah+kr-a
Letr ug Cﬁw@ge- h c)lnol K csuci thot
. —h+4K+? -0 and 4Ktk -9=0
S@J?vt:_ng thege equuations e get, h=l and K=-g
thug () beceme, XY = -—Xx+4y
d x AX+Y
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put Y:VX# ayY = v+x dVv

dx d
Nowo (3) becermey , V+Xdy = —X+4VX
. dx +V X
|-€.,) V+xdvy = 5X(E;.+4v) OT4XXC§X - _|+4_V -V
+V. X = 44y
C,
! ) xcci_\;( ':—“I+%V~/4\/‘—V I..e,)‘xg = —1 '+V‘§)
. 4+y dx 7
(@+vrav . TV . oA
Ve ex 9 SQ‘PO.J\QJ.'LH% the vaacables
= 4(dv 4 JVdv + (dx -
I+ ve [+y& X <

L]
e,

)
e 48t0m4v + 4 109CI+v® ) +logx=C
g 8*‘:3 l/)-l- l0gq C1+v3) + 3 logx = &c

) "NV +log [CHve)xaT = 3¢, where V=Y/x

<
8tanxi +log [C'+_YY&&)XQJ:&CZK (Say)
Bat X=9-h=%-1 and V= g-K=yYrl
8 tass! (%;_&T) tlog [cz-ny (y“%)&(\] g8
oy & the oeqruired Selutioh,

1€,

~ ASSdanment | -
|.Setedly - Aty-| Ans & tas! (g1 Ry (1R -
o EE )
3 oedyy = A+ay-3 AN (RY-9) = K (a-g
A%t 8%+y-3

| di |
coheae Pmdqmﬁbuﬂcﬁeﬂ}&f;'l)igcgﬂfda—

first O6ader Aineas. clif.bbme,ni:al e,qyunhm

Woaking Rede
|, w_mj,te, the %{,VQD E,Q}J.Cdio’) Jun the be)’rm)
P * .
. X 2 ~d¢ J\_Clj:; CiOT CE!F) ev ' 2
L& Rind b sindegaoding fo >4

% IR= ¢
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3. conte the Selulisn of the coyuation a3 &)
Y6 = (q (zF)dat+e
Lineas eg)m:uzef) m’x
AD  equuakion of the prm‘ dx +Px=q
o Lneon eqruokien dn .
The Selulisn can &mF’L‘H be ww:ttenb&aa

mwoﬂ%ma the asle of L& g In the S&L‘ﬁg
ehtained olacady  fox the lineax P

NTp)
I.ez]( SPdL’ YG& e Pd%d%-rc .

A e
o7 A(TF) - jcg Tp) dy+c
@  gstve ) d_x-g_ Y = TN

S&tn dey _ _BLC.‘X—H%L
e ’X:H }H’
% S eX (1) This §of the yorm

%ﬁ.‘l"P(-j""Gz Hese P‘: —'l/'i—ﬂ & Q= QC?:H)

dx . - (dx
: pdt )5,
Jlntf’_%m;hn% FQCHOr < - e
i
o (AH)
| = o'°t
‘ | RERSRIREEN RN R o] ol KR SR R ‘
The Selalien 8&8‘0&7}' | AH

&4 @: P = [q tzh)dx+e
\'iaL = [ €1 da+c
1 | %I'Z"H = e +C Ly
@ '13:671(}5_-‘_ + Cxces1+3 nyt& 8"01

BRIy d_-ta_ + @L®31+&ny% Sinx. .,
ASINR ?LSoO'X_
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d + cCs&tL+ |f =1
5 ety
ashich Jds a lineas dipperentiol eqyualisn
easeh 9 Qg olependutt voriakle
Hexe P: C_@t'x_—l—l[i )Q;l/'i
I.E - fpda S@Gi'l'“/ydi logsina+logx
= @ = e e

T F - elogxsmx .

- 'X.Sfﬂ'l
The Sl ution (3 8_1\/0)

Y CTF) = [QLT.p)dx+C

g xStne = JL /‘ismxd1+Q

?LtdSir)‘l = —CoSA 4 ok ) cdcgtsfﬁijz-CGﬁx""C

Seln

dx %ﬂ +Py=Q
( pan Heve P=-2 6 ©=8 *
C = 1. F = eS—a,ldIl: —&‘081 [38 qj&z 1/10?.

The qeneTad  selation i Fiven b'zf
%.@-F) = Jq C(T-F)dx +c
94 :§+&- ‘da +C

QL
Y =-a, tC 5 Y= cat-ax

&fhiCoSde_ii ,_%+Smi
dz
Setn -1
%fi e Cos1

SN2 oSt
= Seck

e pe g.ln'xco&i 4= CcoSL .
TP = QSde:: C’,J '[3,01Q031d1 (’jl 8&0‘0) @%coti
— = ot
[ SPcﬂx A do .+ pumgden by Ces’*v(
S:O'ALCOS'X_ SQCQ-L 4

_ Vess? 1 x N =
- S /3_'%018.;‘%- -103 tomi
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9.CFR = JGZ@'F)"’H'C @

= | Sect CetUtC = S__L, X A
¢ oot 58 C?SA Gnr TC
= geoti= jcos«zcz dy +C = ‘O?r cosect—cst1)+C
=)
L C'(+1‘3)O_‘~_Ll+ (3: 6‘taﬂ'1
dx |
S
d2 g g
P:L_& Q:: c‘tCUT"L
s T
~
dy = |1 _ d« = G
SP b o> = ton

=
T F = QSPdi - etCU) A

—

I~ _
4.(T.F) = (¢ (zP) date = Jét_oﬂ.%em’icnm

2
tar o 8 tasy'y I+ ‘
4 e = le dol +C .
Co-NSider I+
+ass|
at Ak
P - tasly =t
y ,dx =dt
A &to.n"\x
t
Elfe&tdx - le- e
2 V3
Thaug the\ selution §
tan'2 =
q e - & o

—— e

G. Selve (

)
4+ o _
Soln ) dﬂ + @‘m'?() dx =0

TBQ %Lve() e_cn_um:im) can be ek QJ
% + %"mﬁ'% =0 '

av 1-|—rf9_
= cq_’%. + Y = tously
4 d'L' x> 1z P= war 9= tan'z
) L 2L
B jP A = jl’_‘:iq,d'l: 't‘(lfﬁ"z T F - G{‘Q_,ﬁi:_ejf,dfil‘l

gy :j @ (LR dw 4
/
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G-e ctam'® _ (tasly olanig g, e

H-'x} : r
tet T - J tay! L e +aN" 2 dy :
PU:L_ tﬂ-h_l'izt {4+
‘=$ —L—-,ld\':( :d_t
-+

b= St&tdi' tet jtcﬁr

= 4et _ et @:cmx—)c
Thug bbe,s@»mn 6N

4 | tﬂ etQﬂ i'— G:O_ﬂ ol — ) 'bOIﬂ i+c
| X +ahfd"f (aee.kf d&!
st A% = eLf
dx ((6( ij)d&f 2

o= = % B or dx +Qy.x = &
< C# LL} HZ]' o3 dependent
Thiy oAy a JLinecu &q]uancw) cotth L ep
veniable asdih = (‘Selﬂ (l

oo I'P=e&d“f ‘i“fl—ej}‘
Thag the %er)emd Solutien g
vt = fy o o ay v
= %eti f d{bg-%-c
%) 1@‘1’ H—"’C
which s &l})e, Keqyuired Soledion
(2+tan Ydey = SU)&(]:G&')L
e have d‘)( = At+tan
d‘f SU’)&LJ,

8. Solve .
Seln

1€, O’.l Y
’ {Sm&t]t Eﬂ%
d'x - %L ~
Iﬂ &Smc.‘aCoSLf Sduy&_
Thig

RIS H)i bo 7y Q}—-*"PizQ,
wheve p= —&l:. ~ § 0= tany - oS
Sm‘dc‘m{ Sénay Cbsquﬂmn‘
jpdﬂ f %_Sec‘?cf

‘1
L SSLC"L_ £10300)_ Y

The Sbluh_w) Qg Pd‘*;j Spdqaﬂm



e, e S =JLsec o dl&+c @
or JEang N Vtang

[N—

fRSely ag [ pak tangst L Sedidy=dr
Itany Mence A c [ dt )
j{kxl ot QVFN) —_— ":i—’-\f__‘}'(::__'f_ +C
¥m) tany E A )/1
;}ﬂﬁcﬁ‘ —y he. X = WLD‘ e
= Tty or —— &y the Teguuind
A = -[:Q_qu +C -ta_ﬁ(_i) B

— Selulien oy '1‘|ng :\JT:O.D_LJ—'{‘C

T Selve . ‘xlsgx d_.?‘__ (&mgg( _j)dx

Soln e house

-~ dlega —
A2 2loga
) + - 8 . :
at " T2 U e o g o e
' o™ dy ypy=q , cshere p= L f”d
Q=°‘?/x d=x %
Hence de'l = T{lﬁ ldx:J__:%xdx: lo%Clogl)

s (TP)= ejpd*x: elogUoga) g2
The Slutien ¢ 9 br) = fq? ¢T.F)dx+C
(e CE)[ legz = J% , |081 da+C

p et Logq -t .

Hence  @loga :J&tcttgi-c o (ﬁlegizt‘?i-c

They %'@‘achlog})&Jra) &g the Tecyuind

1 dq =dt

Seludisn
0. selve A Cesn dy +(cosx..1&'n1)cf:l
Sotn dy 3
: -+ (QQS:( — 1LStNL Lg!: A
| dz ACOST ACOSE

CThls G of the {oTm %erqaq ashere

P= COST-ASINL g oo L
ACOI X @ ‘ q - Acos A

! ol —logseCil
ejpdfl ) e“" anvdou: togx I{c.?g C

o' % [secx e“’%@cmyzxmsx

—

-—
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The seluXien tdc.”d": JC? C}Pd1d1+(7
YOS A = S‘ | cAECES A At 4

) weosz
’Xtd COSL = XtC (3 the Teqstined Solufn

et
e dlv_& o 2 = +A+C
ak TS = e A gl =gt

dx H

8. selve VTG da=(sin'gx)dy Anst-
Sin'y  SIn Y.
E ; xe L ¢ (sin 8-:)& ,
M@M XQ.CJJJ.CJ_ ble to the dineos %{iff‘)
Foxm( 1) -F‘Ctﬂ)d_&é + P HY=§, cshere P and @ e
bmcﬂs—mdt‘r 2. We par fly)=t
o dy —dr
1 iﬁj{ da
The ven e t b&&mq dt +pt=@ cshi .
A dineas ;%unnbf)%;:a:&q Jx Pr=q® h 15
Simidasky  +lc) da 4 p£1)=Q , whee pand g ore
M%%Li&ﬂcaﬂbe seduced dp bhe Linedy
torm bt.f Pul'ﬁn% flU) =t,

@ Setve K%i_}_(dlo%(t :1&_‘61

A - . " e ae
‘ﬁ c{féi +_Fiw%(f~ﬁq C"&'b’*—tdLV%dLﬂC}
This eqpuation ig 64 the &O,uh'jlif Mﬂ')
£ , - ;
o C%)dfd{ TR = with #y)=logy,
w%‘jﬂ; “L%t = dt .Mw_%lven

1 4 Cqruahibn becomey
dr 41+ .-
A ‘l'—i‘t_e
The u8 Q. Lineas difgesential eqyualibry coith,
P=Yz and @-e* (Yxda
' z

M&w,'I-F;e, 3610% =%
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e

Thay the genesal selatbn o3

t (TP=glePdrie L ¢ = y'xe"dfx +C
= tx= wel_elt+c . &hee Jc:lo?,ck
= UGy = a-V)el+c

@ SGlVG“ &(_&Secl(dl% 9 ‘QZQ—OCJ!Q_: CX:H)S
D S &

-+
Soin PU.:t to-ﬂtjl:t % &Q_& Sec%ﬂlc&&: Cé—%l
The dgiven eqyuatisn becwngl;
a _ 3
., FER = L
Ty W3 a Lineas. difpeenstial equalien with
:-—% g @=(aH)

Mo fpdu o - [fpda o ~gleglri=logor
T.p _ fpd« | =
= C = /CH”‘)'L
Thag  the  golution

t 1l = |H)S3 L de+c

t (Hl)& j UHQQ 1 X2
Jd = ax ) =X +X -
() Jawaties T

= te.mgl - (J+392' (g-k"uc:(
®  sotve: fﬁﬂ‘g%ﬁam_—c@wmi _
'd
Seln Di\/idh'nﬁ the Jiven e Qe uﬁc&e% cese
have \

Secy tany §+ Secy tant = cofr -0

New pur  gecyz=t », Secy tany =dt
d L Cili& dx

Hence (O becomey  di +++an1 = colq
They  equuotien @ﬁ_dgé)e porm  dt +pt=@, cohere
e hc;;gx P:midicqzws‘gx. ot
* o - ha Le%CSe.cx):Secx
The  gelutien g teﬁpdq; JQ oM 4y +e

€., Secy secq -
Se.ua fecy =~ ~ 1cs




L

" URERRRRIL . B e
RS

Thuy  Secqy secn = Sinx+, W the Tepuired @H

Selutien -
Asstgnmw 2
d=z N
Form(it) ; - )
) %-Fpnf-qﬁ_fﬂ) ashere P AN § Qne punchipng

& A . Thu'y QCULLQI;G_() €Wy Called ay Beanowlils
eQuatien ;q ¢

@ i‘fﬂ_"'g_ :Ld‘?’x
P

o
Sotn  Divdding  the given eqruotion by 4" e have
4 + 1 =X —
33 " g v
Pt t -t o, -i_di-t_ :d;'-t_
9 9* dx  dx
Hence (D becomey —dt ++ - % Or dr _+ _ -2
. ' dx dx A
Ty equatisn A Lineon  eqyuatisn o the

PN dE ot =@ shere oo, = -
.aidei_ e")f"/tdz _P % Sg=cn

. ) = @ '
" The soluliery & ool PA_ [qeP? X anre



e t'"li: f—l-%dz-l—c

Thuy ..alL._.. A+, K3 Hhe '\fw&ed\?olulbr)
® . k
® Setve . %-%mnisé‘mxcog’z

d2 u 2

Muuiplzdinﬁ the %i\gen equuakion by (d’)wehayed
%lc-iii, - fzf‘gtom'x = 9N 0‘9517‘
at
Pt 3 =t Bkdéi-} alt o7 cdlci-k_* %—ﬁ

Hmce (D becemey Ld:t — ttany —
or g 3 a—'l L= fQ.Lﬁ'XCEJZX
T 3ttany - BSU)XCOS'QI

Ths eqyuation & Gﬁ‘the toam

dt Lt =g, cohewe P= _3m1dand
dar =~ 2 . SR [-3tant 3' Csect)
g = 3sinxcos™t @ =e - ¢

-3 3
= Fecr) = COQ;:dfx fpdx
The  Selution G t¢ Q€  dax+c
e, tcos®1 = s?nxcos“’x 032 da +C
tcos®x - 3 55‘&31 Co_gg’ld’itﬁ-(‘,
Put cost - W 0 -Sint d1 =du
. tcosda - —3J O du+C
4

€. tcos*x——)au +C - -0U+%cC

Q
Thuy (4 mgx) = “cofutc L& the

reqyuised seAutwr) 2
€©) Selve ! %(aud+e yda - et dy =0
The given eqyuodion can ke waitten ¢n the

HoLm, dy _ cdcaupe") &_i+‘zf

dx et
ie. _ x D¢V¢¢n% bld C&
%:% Ld e* % Wk Gek
4 _ 1 = ax
r i
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pPux f/(dzt |/% 2 Ay -dt @)

dx Jdx
¢t -t = &'«L/ei -1
¥ s y [ d .
The  eqpuation 54 the oA dp L €
P=t and F=-81 . C,Spdx da
The  Selatime oo ) = ¢

o Wy
{Pd fpa.
e [ ge”™ arc

e, tet - J-&?L .eﬂdxﬂ
<

. x |
"Etel = _9a® v = —1+c
@ _+'«>C?;c) ds the mequuired sslution
Sotve ¢ Or —leX c-x
éﬁt Geot 2 - %L&n A COSX 4

Saln

HeNce (1) becemey

% — 0D

Let Y,=%t .°,
1 % C‘i% dt .
Hence (1) becomey —dt +TCAT A = Sy X Co4 '

Cl'ﬂ_+(d —Cotx = Str) xc&gllz(d

07T dt _+tcostx - _gc;:?—xcogix
OL‘;L: _Cot = — SPafx cos X

TP - ejpdx: é._(wtxdvt__ 10%5&01 ‘6‘3@‘”9
TF = Ysinn -

The  Selukien U
tiLe) = j@(I-P)d?H—C_

2
t = -J‘S‘fnix nglx A dn+C = —J\ ainrcesady
: -+C

%SMX - 3 ,
@ Seive * ,XCH (- 99:1—12(1" o 4 _—,\%C&nx o
sé The %vm eqruatien can be wwaiten ay

e ____a.—:'l-
‘zfd_ig_.’_(
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S

=+

{
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Tgpe 3i- Lf the given equation Mdxtndy=o (9
L &4 Hwe bOM')
% % ? (cyg4dz+G xcuj)+ X" %*(fa‘jdxwzd.d)
C‘S‘L’;"e Kt andcy (s 10 4) Qre Censtary, _theﬂ
A P & an Jdntegrakin tacror: ™ Cemerant a €
b o detesmined 3uch tawqt the COENDALEN o7 an

exact eqyuatien s Satisfied

®  Ssive 2(3y dx+axd )+8czﬁ(cﬁdu+31dxj) .0
asln The 8.L\/m ﬁCUuOLILGQ CCLO be *€0uiacunqed oy
(3ny - +8¢°>)ax t (iyx+ R4zt )dy'=0 5O
Muihp O b 'l‘d ax have
bﬁi:? % Q bt5

1 G
N = &,XQJr& %b + 4 %Q-H b+
We  ghald busd aegb gsuch Hjoct%q_,,%.:i
' +
. L+ (54—)% +8% (b+§)cd _ &(db@:{'&) 2
+ a4 e o
= 3CbH) :@Ca+&) and g (bts) = gafan)
oY da-3p = §  3a-b=2
By S’Mvm% C@'Lge:t a=l, b=l.
Thus «x new hw/e M= 31%&—%89&%
& N=ax G+ 847 %2 5‘
The  Sotudien & jMde + fr\lc%)dﬂ-
i.c. J@xcd+81<d")arx +Jod -
; 4=C
e + 422 % —C 4§ the Teuused
Sel ki 61)
ASsignmed
Lo Selve ;. L(Fgyda+t &'Ldl%) + gg (3%da +51chd):o
ArY 1$%&+3(3(55:C .
Type Hi  Exacknesg bud Jn spection
Ei ! dxtdy- dlxty)

S Eq ')Ld% -Hd!d*x: d('“j)

Scanne d with CamScanner



"3 "%- A% = d(yly) @
"¢ %dz 1% d(x%)

Ec 1&1_09 gdt = ,1_ l0g (—i%ﬁj

x -4t |
o 2yt = a Tees' = -df v &f
S @n[ o cjgﬂ) _d (103 /37
A
Pl AL

©w Solve ; ‘ld'z,+tb[dua| —’)tdt;g g;rd?t 0
Lein

The 8"‘\/&0 eq;ruotm) 9@+(jeqj(_14,va.l€111‘ 1o the
LARD
T s ydy — d [0 "yl [=0

Tl‘\i&%-koilﬂ R 3@1‘

fx?+_5£ tm‘(‘ﬂd =C
Selve c#dx xolaﬁ +@~d*+%d‘ﬁ) 0

sotn The A e%uolm 3y equuivalent 0O the o7,
(1]+ 1d‘x+¢5d4ﬁ -0
{ 'X '\'%', =C, 60 in—t&cotkalioﬂ
d Selutipn
Thuyg _fx% Lﬂ‘ﬂ] | iy the Teopuires
@ Selve ! (jc t[fdrl—- CXE’ tg'l’%)chd e
b s A
Pl THe. %LVQQ C\)U._Cdl&o C,CU)&e P '
T l‘ﬂ ((ddmfldtd d'v
ov’ &y (L&d‘l 13‘3)

ey Y d(m((d] dy

T rtegrotion Laf.eldg Sl = Y+C :

nnnnnn d with CamScanner

3



Thug e’““&-%:c) G the sequired golutien U

@ solve:r xdr= glof+f-1)d .
Seln e aiven equatien can be put O the. gorm

xdx+ydy = La(uaw‘;’_)du.k

xdat+ ydy = 4 Ay
Rty
4[4 103000 ] = 4%
I,‘\IQ%J»GJI'OCE u)&%?.‘t) c—QL‘O% (,'3(&—%(3&): &+C
or IO%C’X.Q-H?‘;Q) = (éa—t—&C = 1+K(30-LJ k=&c)

o

Thag  1og Ca+ cja"?)_(d@: K & the reqruired selutim

Selve ! [ l+cdtm(1%)j dd + [x.t&f)ﬁijchdzo
The quven eqruakien Can be put (n the

®

seln

LRV tan(ay) (gdx +dy[=0
We. do + tan(xy) du%) =0
J:n:teta.xcli{r)% ux ger | 2+ 0% Seccfx.tcf):c,
ASSignment =
@ xde+y¢dy = &.C'J_&‘F(da)(ddtd
AT log (‘ﬁ-rcd&) -&%@:Q _

O athogenal Taog ectoarey

Detn*- I+ two {,&ﬂuha of Lurves e such thot

ev mermberdf one [-j(l,rn_d_nd cntesrseckts EVUJLJ
mmbea. o the othex - at ight ana

then  they o gaid to be’ osthpgonal gaojectoes
ot each Gthes .

Metod s% biqcﬁﬂ% e OMO%MCU- J:J\Q_EECtOHCJ _
cage(l) ¢ (Casresion b-Qﬂﬁsz)

Lo Q(\j_ve_r) -‘FC’X,%,C):O 5 C’iﬁku.en.hale CO"T'tlé;
el minaxe C.,

- 8. RE:,,PLQCQ _3% btd -d1 apd selve the eqpuodion

. ohd
- Cose(8D [ potax bGth.Le,a) ‘

Scanne d with CamScanner




O Given AN equaken §n T and ©, we paejes =)
Ty toke io%aﬁ.-mms st & then diyesentiate

co. st G
@ Abtel ensuuumca ot Hhe %vm paxamd:ex is
d e replace ds Y and Sé&lve
elfrni Nadex QP = ﬁg

the gqyuation.

). Find te o7 ok the gjcumha o melbe{q:y
cd@_ 4axy .

SBln  censideT :f:"rq
X
NoWw dipesentiate (|9 wit T ax have

‘X&%d&?‘i _%&=O or Qxydy _? -p

¢ - ;& dx ]
L. e &1ﬂ"%:© , G the D of the given
bOmLhzf

%Pl%“% % by —d2 e have,
2% ci'x —4=0 O‘z{{ Axdz ty =0

= &ld‘lbj(agdld = <§’Xd'l+(ddl.;d—©

> J&’xdi + jﬁ.&d.(# =
t& ’l‘aﬂ'i_ =C o7 &'?L&-i-(ﬁ& :&C:K(Sald)
P [IRTGR) g e seacised o7

& . Ftiﬁd tHye o T @[; e lTO”\';'hd O:F
astroidy o33 roflo o

Setn Cﬁr)Side'r &,3 48 &/3
X ai N cmt X, u;@_hcu/
Dpterensy &Ja— 8 l ©
-‘%1 ’d‘% -0 x4 9/&
d ‘e the DE
&
RQFLOLQ"Lﬂg oL 3%& N the CGQ\Z%%
o 38 —d% wx have, Egm.]”
-3 71 i Ohff ~I/s - /s
L +L(}x -dX ) =0 je., A dgg:g d
e, ey =71 e by seppting v

Scanne d with CamScanner



9 Jyfedy - [xPde=c 42

e ﬁ% - (xﬂgzc ol fxqu- 41? -4C =K (Say )
4/8 _‘T{; % ) 3 ' Cué
e xe cé‘*/i% _K g the veqrised oT.
' CLTV es ’XB—-B?L%&—”—CI
3. &how that the § o4

and tdé— 5’1&(&: C&

SG“ 0 B—-\B'X &:C

5 Let 3 Congider X Y |
O Tt L

31&—3@@&5%%& =0
' 2 " ° DE o4 the Qiven
I.e') ‘X&_(_d - &'X_((_)[ 3% ) g the 0":[5
RtPlQC:m% Ay 5‘3 —dx e have
d=x g—calj J
1&_%8 - &1(_(} ["%)
o7  Qxydz +@L&-cdf)d_,d -0 .,
algo exact ) s e
lek M= &’X_nz} and N= X ~C3 .
M —Q@xr and 9N = Q. Hence the €qyuahon
ﬁ 3% &  exact
The = solution & given by [mMdw +(NGy)dysc

e, axydz + [-gldy=c
1.e. 5 x&c(; _%8(3 = C O Bﬁﬁd —QJQ:BC

)
4 3x¥ . ised 6.T
4= 3% 4 = %CSCL%) gy he m - hc
Thug x3- g% ‘Q:Cl § ‘a‘ﬂﬁllg:cl e
Osthegenal tAdjectosies & each othes
@ Fiﬂd the CDJ\.H)O%@-QOJ_ J:J\Qﬁecto.ﬁeg (S%. Hhe.
fomilyy  of Curvey _‘13+_<£’:t , cobese A t
the Pw»amem . o b&_‘,)‘
S8l e haue _2(_% *L%‘E/ -1 =0
. o B
Dt-&-ﬁ-ei,&ftt:ﬂl_hﬂ . T+ X (nﬂh(l\/e)

Q% QU =0 \eTE -
b - Sl et

Scanne d with CamScanner




®

AU o @ @ L g?
2 & g Y
0% X -Q :':_(é__/ — (3
a b4 S
Now | d}vidling (2) b%(a) uao_%et
= o7 __'_— =~ le'
Lo 3BT g
Now Jet wg seplace =d —dx
:J___C d.'l)
1'9-a cEg
oF txf-’f_ 2\ JaL SQPQJLOJIJ’)%
e yvarabley
= Hdw ~f1dx + a&jd* +C
e,y o *%3 + Rlogx +C

) _L-o where b,&C &
ol X&+%&—&Q&l@%q b O‘che e ) o
Pand He @)\ﬂwgm { € ctomieg o4 the_

{r@ﬂ“‘d-'a Sf Ve 3@ +y /B{Jr)\ |, cohere A

g qumfneta
(o]’8

Shoey Hhat e ﬁanuled a@caﬂiﬂ'x +‘§:—,\_‘

SN

Q%A

cohere ) g a pasometer (g Sely oakhogonal

censider 7'103 +C-Z!9\ =1 =D
B+ 2

D?’{,te'mniicmng W Mt L e bave,
QX 84y g

) TR
07 X+ 4Yd4,.p ov A = QY40
@+t Ey) A+ R4

@t have +0 eliminate ) to obtain the
D/ E &y the 8«3\/6(} bami ,

1Cb3’+)«)+ q g (o o¥+A) =0

AL ) + Yy a4 yy) =0

Scanne d with CamScanner



A () + B+ gy at=0
ARy = -—@Lb&w‘%‘a.ﬂ‘*’)
e A= '-Clb&"'%‘dl
"X"“d%:

RS . 65‘% %;
94

= a @Hco‘ca‘l) s @Lb +%f°zf:a

8?«14-%/%/(1& 'Ilb& ljél

)

aA+h - flcq&_bz;‘{d%l
,?Wd%’ 2 /R . 2
BYA = 2 Cm“? + Gy ﬁ% ‘d%hb//b “Fit
L+ Q% A% 9,

ba—]-) T - (dﬁ_b&)
cdtih X
Thay  equn g bECLr;_%;’%!

1@ o) + Hi = |
2] el W)y
Y, 'H%lé?l
XX) — g gy < |
ot —b* (@) g,
LI T o~
a2-KR g,d

e CL‘HY @quﬂ 6% the 8—cVen .L-Qﬂulté
Replmle _d__% by - % 5 he. J,eplqceg bra l/%,
UJQ?EJ?
(%=tly) (2+4s,)= 8
Thy U e dl_ eQrun g the O-T oV .

But the equations @ @ e LLd.&ﬁILCO.L

This  ghows that the ven 1 S
Oathegonal F b 4y S

Scanned with CamScanner



Show that the b&m-hﬂ & pasaboloy @
@ Lc.g&: ga(xt+a) ¥ Sery O;dho%cmozl :
Setn consider (3& = qa (z+a) -0
Digerentioding  w Tt T, ase hove

&d%&:d[a Sooaz %c&‘/& cohere %t:fﬁi
Subsﬁﬁﬁing thig volue of @ (Do

Ty g the DE & the guven
Now> seplacirg Y, bcol _l/% (2) becomes

; = oan (- )+ g (- ) e u=-2% 4y
G= ax( )T 9 (W)

oGyl ey =9 =6 |
(8. the pe of the orthogonal family cshich
¢s  Same oy (8) being the d €. e
given pam

Thug  the dy “of poraboloy aa@: $o(AHa) 9
&L& oxﬁwog@m _
ASSSqn ment ' 5
® (aP.EnoQ the O-T ©f the pomudy %&:C'JL
ATY 2a3+ 3%73 -k  cashere K=2C
Pelas b—OLmihfL a
®  pind the oT of the famly T=a(l+Sino)
ACS Wle have T=Q C|+sme)
= te%'r: IO%Q +teﬁ.(t+££r3(9) Dif£ o Tt O caehay,
tde - o 4+ L0
T dO 43{NO
Replacin dv  bu o de 02 get
LA - o B e e
L(*T”‘d@ -~ CosO®
T v 1+9in®
e, —vde = c0Se
0% , dr | +8'Nn®
[+8Tno de = __d;t' btd s Cu,ajir\% the
Cose v \ 0%[&8

Scanne d with CamScanner



9.

= Sidj y (S0 gp= ¢ @
T CoS®

‘ d&=C
e |loqT + {secode + gto.ns)
o Tg ) +5[0CJ @BCSHW\G) -+ l0%9?<‘9 = C

e,
) [T(SQCQ“"EOI\G)S?C@] -_-_lafab(smd)

f‘e') lo
= 7% 1 4+Sime |\ L = b
( Co0S©® cose /cos®
= T(HSIQ@):b ov T(HSINO) -
cos?e |- S1n*O

Thas Y= b (1-8in®) § the Tequised O-T-

Fzﬂd the OT (ad the -f—C!JIh“(F Raq = l-—COSQ
Setn ke hove &QIT = |-CoS O ) {
> 028 a —lo T:IO%CI-CDQG
D.Lb?cxe_nﬁaiin . TS e have ,

i - &nsd
. ??@ |- COs®
Replacmcz %[% b’('é v de § Sim PW% R.H.S exe have

1 otaey LY sioffs) cost)s)
}/( a_;) - %ﬁs:nz‘@{z) )
i, 7dO = Co’t(elz)
EL]

0¥ tm@,gﬁ:ﬁ[{_d’f
S__‘de -(tan(s,)do =C

e, logT — IOB(SZS(GM:C

i€, ,037 — Qlogsec(®2) = C

109 [" [5ec219[2)] - togh Csay)
T[sec’(0l2) =b 0T 7 cos?( e[y )= b
This 4 the vequired equation of the 0T ashich can be
P“li N the bOU.O(th'ﬂ(a, form .
4 L Cl14c0S@)=b O7F T(1+0080) = Qb
X

gb(_[: 1+Cose L the Tequuised ©.T

3- Rind the 0-T 6&f the pomiley of Lemnyi SCateg

'72: Q- cos28 )
sotn  We have ¥ =acosqe
= Qlogr -alega+ logCosa®)
Diffeventiating wost O % Feb,
Qdr - -88in30 e | dv - -tando .
7 d6 cosq® - > ¥ Je

A g~ P S —

Scanned with CamScanner



H 2
Replo.un% d'r b%f . d@ e %d
( 1d@ :—tom&)@ o 'r%l!@ = taNQ@

5__d'a“ bcﬂ Sepaxo;tmca the Vaurabler .

to.na@ T
:é d’f_ — SCM&@ dae==c

e, |0%T —,L lo%CS.n&@) -C
|ocab (say) =y te b {Sih20

e, Lo
’ % [\,Saﬂi@
Thos Forrsin2e G e 'T"—C{]‘J-Lmd OT
A&{gﬁmen;t \

L. R;mi the 6T a% the barmjud ~ANcosNe =a
AN ANsinne =b
Q. 03708 the concept of ©

baﬂruhg' ~a (Stretcoso) §
Bhat the cTVvVey  ag=_a C
g= b(8IN® —C0S )%m{ﬁ'TS‘ECt eachk ethe™ o.uchocganqn.d

lﬂwocacmal :thxd ectosies Shec)

Scanned with CamScanner



