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{44 PARTICULAR SOLUTION :

';'h}:: gener‘}l solunpn of a differential equation contains as many atbiteary constants ws the
order of the equation. Particular solutions are obtained by putting particular values for these constants

Somcumes. S'Omc.condmons are required to be fulfilled by the solutions, often becanse of the need
of physical situations. Usually the number of such conditions is equal to the order of the eguation

(and s0 to the number of arbitrary constants). The particular values for the arbitrary constants are
determined so as to satisfy the given conditions.

Example 10 :

Solve the equation % = cos X subject to the condition, y = 2 when x = 0
Solution :
The equation is dy = cos xdx
Integrating both sides.
y=sinx+C
This is the general solution. Putting the given condition.
2=s5mm0+C
or C=2
Hence the particular solution that will satisfy the given condition is y = sin x + 2
Example 11 :

Find the particular solution of the equation
2
y 1 3l — — - qy —
5y = 2x, given that when x =0, y = 2 and A 3
Solution :

The equation is

=
—{ | =2x
dx |\ dx
On integration, % =x}*+A (1)
: : x 5
On further integration, y = T Ax+B (2)

This is the general solution containing two arbitrary constants A and B.

Using the condition, -z?yc = 3 when x =0, from (1) we get

3=0+A=A=3
Using the condition, y =2 when x =0, we get from (2)
2=0+0+B=B=2

So the required particular solution is y = —;—xJ +3x+2.
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Determine the order and degree of each of the following & fferential equations.

@ ysec’xdx+tanxdy=0
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14.5 Linear Differential Equations _ if the dependent variable and its differemialc
A differential equation is said to be lme&:‘e-only and are not multiplied together. o f
efficients occuring in the eqation are of first degie - first order is ‘
The genera! form of a linear differential equation of the 1
o
.(1) )
dv O
—= +Py=
3 Thy=Q ‘
where P, Q are functions of x. ' ffi
) . , . irst order only.
In this section we shall be concerned with linear differential equations O y F
. i iply both sides with .
The standard technique to slolve linear equations of the form (1) is to multiply With ¢
After multiplication, we get i
ijm%+[Pefpu]y=erpm . (2)
- L4 et m
If may be easily seen that the left hand side of (2) is the derivative of the product YEI |
with respect to x and the right hand side is a function of x alone.
So we can write (2) as
d _[pm J'de ﬁ
=l ¥ =Qe kD) 7
Integrating both sides of (3) with respect to x, we get .
yejpdx = J.Q eJ.dedx+ c,
where C is an arbitary constant.
So Y= eﬁjpdeQ e-rpdxdx+CJ
oY=
' - (4)
is the general solution of the differential equation (1), ‘
Note : The fact Pdx inlicati : ) .
j or ef on multiplication with the left hand side of (1) reduces it 1o an exact differenti |
and is called the integrating factor of the differentjal €quation (1) "
We summariz, i » . '
arize t?clow the steps involved s solving a first order linear differentja] .

(@) Write the equation in the standard form - aseqation: I
dy §
~+4Py =
A | ey=0

(b)  Determine the integrating factor eI ok

(c) Multiply both sides of the €quation with CI”dx whe 3

. (d)  Integrate the resulting equation o obtain the requi €n the €quation is in standard fo™ ;
. » N 1 ' . - Ir S H >
. Note: (1) 'I‘hc(r; adrr.r dlflc.rcmm.l equations which gre 1ot lineg q. ed solutjon, .k
s(;in ard form look |ike TNy but linear i X. Such equation’
—+Px =
dy Q

Where P, Q are functions of Y alope
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I this cane the integiating factor js l e
(M Aditerential equation of the (o

dy
Iy

PPy = Qv ne

(%)

whete IV Q are functions of s s culled Bernonlll's equation
This equation can be redueed (o the

dz

form
da

na i

::}'

+(1

n e

= (1

. dy
Example 121 Solve (l | .\’) S ARy -

3

N
Solution @ (I 4 \')“5. +

ux

dy
e S

9
o

N

dx

—

2xy =x ' =0

\

dx o raex?T X '
which is a lincar differential equation of first order.

“L’R‘ P = 5
14X

\

X
and Q = :

|+ X

-

M

So the integrating factor = ¢

I .'\,.'
= @ fex

L}

metriehm |4 X,
' ' ! we e
Multiplying both sides of the equation with 1 4 x? we pet

ly :
(l+xz)5‘;+2xym X’

e, -d%c{(l + x’)y} =x

So(l +x’)y= Jx“ dx 4+ ¢

A

m ~—— +C,

4

where ¢ is an arbitorary constant.

is given by
X

- ;t(lw + x’) .
Example 13 ; Solve : (1 + y)dx +x dy = tan”'y dy
Solution : (1 + y*)dx + xdy = tun 'y dy

dx‘

Hege P =

R
s

I *

=P — R

dy 1y’
which is a linear differential equat
! i () 25
b4y
So the integrating factor &

Ay

C

l-i»x’

lt;‘

et

by

tan ' y

e ) A e

f4y!

; “‘Y'

Irdp

tan "y

" () Whll"l 14 “Hl‘lll with 7 iy l‘ll'lll‘”l’l’m V;y”.ﬂ;lri ’,/ (mting 7

x'e0

e &)

Hence the general solution of the given differential equation

. (1

ion of fist onder,

&L "
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Multiplying both sides of the equation (1) with e

b —i'v' -1
dx e"™ > 1, tan 'y

tan”! ¥ 4 X = etan" y

dy 1+y* 1+y’

€

-1
" d , lan_'y = lan"y tan y
1.e. \ =€ -5

—{xe :
dy I1+y°
Integrating both sides of (2) with respect to y, we get

-1
-1 -1, tan
xe™ y=J‘e“‘“ ’~——2ydy+c

I+y
= [ te'dt + ¢, where t = tan'y
=e(t—1)+c

= egun 'y (tan’'y — 1) + c.

_m_l y

Sox=tan'y — 1 + ce
where c is an arbitrary constant.

(3) is the general solution of the given differential equation.

-1
Ay
Y we get

o

~{2)

. 3)
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L]

Solve the following differential equations ”:

dy -
—ty=e
dx )

X
i °
x=1) Z+2xy=1
dx
d
(1 -x3 (—i§+2xy=m/1—x2
X lo xgl+ =21
EXgx Ty=~4logx

(1 + xz)% +2Xy = cos X
A
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