)
. i | 1
] 5 A
Jl 3 "_llI-
' 'I . _--u
" v 1l % ...I.
. u‘l AN
g e e v =y . .

F’MATH

ORDINARY DIFFERENTIAL EQUATION
PART-03 ;

e 18/09/2024 08:00 A



P/ % =f
Lagrange's Equation =
The differential equation of the form| y = x¢(p) + f(p) |[where
¢(p) and f(p) are functions of p only is called Lagrange's
equation.
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Working Rule For Lagrange’s Equation

1. Express the given equation in the form|y

= x¢(p) + f(p)

feu 7w gitevu #1 y= x¢(p)+f(p)%fwr auaaaﬁ

2. Differentiate w.r.t x and put E =9
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3. The equation reduces to a linear differential equation in

variables x and p.

Tt x o p T # vw Y¥@ sraws wliwvor § aga

gl IF = Q\P.Jx

e
;&F X\

8,,&"\._\. 9.1F = \WT.\'-' <



4. The solution obtained in above step together with given
equation is the required solution.
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Example

Solve the differential Equation x — yp = ap*
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Trajectory
A curve is called trajectory if it cuts every member of a given
family of curves according to a certain law.
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Orthogonal Trajectory
A curve is called orthogonal trajectory if it cuts every member
of a given family of curves at right angles.
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Example

Let for parameter a,x = a is a family
of straight lines parallel to y - axis
and
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Let for parameter b,y = b is a another family of straight lines
parallel to x - axis.
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Thus each member of family x = a cuts every member of family
y = b at right angles, therefore these two curves x = aand y =
b are said to be orthogonal trajectories.
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Working Rule
1. Let the equation of the family of given curves be f(x,y,c) =
0 (1) differentiate eq......... (1) w.r.t x.
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2. Eliminate the arbitrary constant between the giyen equation
and this derived equation.
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3. Replace % by — Z—i in the equation obtained by above steps
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4. Integrating the obtained equation and the resulting

equation is the required equation of the family of orthogonal
trajectories.

U SHieRUr SR URUm wHteRur @ t@igd e W
ATYTTE WY UY & YRR $T ATTAP GHIHIUI U giaT 3|



Qs So :
/
@‘ %_JL o&ﬂ-evmb‘aﬁ
pr) = lept il
"6 L] |
G ivan 57.

(@) =
(b)y-ﬁcx.-i-ﬂm
3:.-(‘&-}- | 4= & \j
t -p%* = | +P
] yz prejirpt

(9
Y= R4 et

pP=c

o)y
Y > Vem= Qe






hd  Sod" of 0.6

e

P"(‘K‘: qﬂ‘)-ﬂpmg 4_3"'— bt':o
@) Yy=c<nt [ae™ bt \‘) jq'- 2pRY + Pt —p bt =0

® y= ewt [ et = 2pnt [UPHE- P + M e
Wy = ene Jaes o Q

O P r o R LSS AT
'y

E gz Ry Nc‘m;'-//




Gt for" of DE
P = ﬁbj(FK—j) ~

(k) Yy = v+ >
©) by :—CX—Q\QL
@) y = e +3



By for" of D€
S’inp%.(@jy = CO%PK.SI‘hj +

() 3:CX“‘“”"< 3inPK.(UH ~Corpnbing =F
b) y= cx-Coyle Sin(pr-y)= P
e N = Protialp



VR,
aMl'ﬁxj V% )4
onead Jwt.ycbv c;f 0[

@,./ +la 0?”\07

! " L] L] 6 5

o A
W \,OL'HWY

- {

(@) y:

_olg_ =V
y 2w 2n ey ot

i e y= =

© Y ) : :

O >ty




@ ovlkojonaﬁ Mj,e_c}wy n -

me‘}'?yz.':qz—-———"
p s comhnt



