14.4 Order of a differential equation _ ) B s
The order of the highest order derivative occurring in a dif ferential equation is called its order

14.5 Degree of a differential equation : ) sa oo ; i
The power of the highest order derivative in a differential cquation 1$ called its degree,

Thus the differential equation
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d’y dy 3 is of order 2 and degree 4
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Radius of curvature p at any point on a curve is p = 5 when freed from rog
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it is expressed as —Xz p- = [1 + (-X

It is therefore a second order ordinary differential equation of degree two.

Ex. 3. Solve siny % = cosy (1 —x cosy)

N S6L: If we let cosy = Z
; dz
smy % = - ij ,
: dz 2
the equation becomes - =2z -xz
1 dz 1
or  _ta 1 =
22 dx Z
if we let 1 _
z = U
_-_-_-_—_-_-_'_“—-—
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it becomes a_x__-u _ oy

it 1s now linear in i T f d
and 1 u being of the form Eu +Py=0

Soits LE ef Yo ) S -
Hence its solution is e ™ = _ [ xe*d+c

= - (—xe_"c - e“) +c
or secy = (x+ 1) +ce
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Sol: The AAE.of () ism? 4+ I’ 4 | = 0
S0 (M 1 =0 86 m=1ii ~i ~i
Hence the CFH = (l, } /,t) cosr 4 (¢ g 4 l,'_//:;u/
|
Pl = Weal part of 27 &7
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PIL. = Re & 1 2x2
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= Re 3 (cosx+tsmx) (T-2-+T—-2—-2-
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G Solve X o + 3x i + 1y = - ..(1) [RTU 2008]

. " [RTU 2009] (III Sem. E.C. 2005]
gol: This equation 1s both exact and also of the homogeneous form. Here we solve it by

:suhstimtiﬂﬂ r=e or z = logx.
d d
X— = — = D
Then x dz
5 2
and X E =D (D - 1)

So the equation (1) becomes
1
DMD-N+3D+1y = Ty 2

It is now a second order differential equation with constant coefficients. Taking y = ™, it

2 so m = -1, — 1 are its repeated roots.

\Eis m-+2m+1=0

1 1
(D+ (D +1) (-e)

Sothe CUF = (¢, + c22) e’ and the PL =

So by the general method

==-e " log (e - 1)

1 1 1 x
=-— lo —-—=1l==1

So the complete solution is y=C. F. + P I

o F Ie dz

1 1 x
= {= (¢} + c3 log x) + — log ——,
x - 1—xI



"Er:l Find the Fourier Series of the function f(x) = x + x? in the ;
(-x, m). Hence show that—

........

Also find the sum of series when x = + .
[BE 1985, 1990, 91, 92, 96, 2001)
Sol. Let us suppose the Fourier Series for the function f(x) = x + in th
interval (-m, m) is —

x
fix) = x + x? = 8,+ [a, cosnx+b, sinnx]
n=|

where a, a_and b_can be obtained as— .

I
a,= 5 [ f(x)dx
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2 r(x)cosnxdx
o a“r ﬂr'
' s (4)
~ _‘.r (x +x*)cosnx dx
- 0, g
2 g
= 0+;-— Ex cos nx dx [+ % 08 n is an odg B
2[ .. sin nx —2x(- cosnx)+2(_sinnx]
“n n n’ n' ),
- ."."_ 0+£“—cosnn+0+0+0+0]
= x n,
l 4 o s 05
> 8= ;’_(,Tl)n [+ cosmm=( 1]

e (6)
b= L f(x)sin nx dx
n n ~-n

= -l—r (x +x*)sinnxdx
T o=

: 4 function
i 1sinnx153“°d
=3fxsinnxdx [ X
n
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sinnx || _ Z|-—c05

= - [x(___cosn__x)_(_'_n_;_)] = 1![ n

n n o
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b = —"1[~1cosnnJ=—‘:‘(—‘)"
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b = ="

n
Putting these values in (1), we have-

2 w© 2 .
X+ 3= nT+Z[(-l)" %cos nx +(=1)""' —~sin nx]

nwl

T 1 1 1
X+ X?= ——+4| == COSX +—C0S2X ~—COS 3X +......__
R T IR
+2[—sinx——sin2x+—sin3x .......... ]
atx=n
7!2
n+m= ?+4[-cosn+—zcos21t-—2cos3n+ ......... ]
+2[sin1t——sinz1t+—sin31t ............. ]
. 1 1
,t+.,,:-—+4[l+ TR T ]
2n? 1.3
R+T=4[1+2—2+ 2+ ........ ]
atx=—q

2
. LA -cosn+icos2 ¥
: > 1:—3—2cos31t+

.........

+[_g'i"’”“Si1121t--sin31t+ ........ ]
2’ A |
-+ 3 =4[1+?+-3—2+ .......... ]
Adding (10) and (11) we have—
4n? ¥ 1 ]
=8| l+—+—+........
3 [ 5. R
2
1-1+L+l+ ..........
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