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310 Advanced Mathematics — 1

EQUATIONS OF FIRST ORDER AND OF FIRST DEGREE

In this section we discuss‘some methods. for finding the general solution
of an ODE of first order and. firs e. These methods depend on the
form of the ODE:
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‘) Given anan” linear- ordi ential equatlon ¢ soeneral c
' solutio all“n line; i dent solut1 constant

iplyi each " “one, . ~For ample; a equati
= ] has the ge ere?q
W) =1+c sinx x, where ¢, ar a.rbltrary
8 Parncula@
Give ferential equ y o>y the
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Fihe partic soluti@; is-any solut@t satisfies

y At v For exa le, the differential equation

y+y= e general solutl
y x (sinx+.c x

If we impose the conditions y(0)=1, y(z/2)=1, then
¢, =c,=1.
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general solution if we_ know; the: valu arbitrary constants, then it

Hence, y(x) = sin x + cosx1s’ the partjcular solution. That is in the
becomes the particular-solution for, % differential equation.

Singular Solutions

A singular ‘solution of a t1al equation not derivable from
the general solution b 01ce of the onstants appearing in
the general solutlon nonhnear tions Wave singular gglutions
Trivial Solutz

The tr1V1 on is the ero solution. For gxammple, in the
dlfferenu quatlon ¥ 2 is the tyvial solution.
%TIO ABLES

the differe jion can bep

‘ i ven differen fon can be ta&
' g(y)dy 5.f (x)d. | ‘
Q On 1ntegr
\ )dy, (x)dx +c
tant of integration
K Examples

1. Solve ===

ﬂ_

dx 1+cos2x
dy  _ «'Q

14+cos2y 1+ 0082x
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dy dx )

I1+cos2y T 1+cos2x

dy =] %, ‘1+cos2A=2cos* A]

2cos’.y 2cos x

_fsec ydy e %v

A tan an x+c
tan y = tan w . where ¢, \;’ %
2. Solve ¢ xtan ydx4
»s Q) ' %}
o) .

4 iy :
‘, Aﬁ)kanx § ‘
P x=tandta /
N \) seczxdxzdt%t ydy = dz @ :
Q aedlt : ° :Q
1%—) z+logc1,w)%= 0gc; Q
gt $log z=log : ‘
\ 1z7)=logc Q} Gv Q
A &) \
¢, ¥ \ ¢

tan xt

3. Solve ﬂ&' y/+xze_y" \

dx
y

» ﬂ ="V + x%e <$y 4+ x’e™
dx
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%z (e" +x° )e_y ?
d__y (e +x
ey

e'dy = € +X ? v
[e’dy= Ie +x7 )dx %
A= + x@ "

4. Solves&, secy+ Véecy lo secx
ny

» })g(secy+ n
.

x ='sec y log|(

o

\) secx+taix, ' X
Q x+secx) % . Q
\ X + tan x , Q

'\) secxdy At
Qarly, it Tog(seo®i

&t —Z+c
z

Q{ r=logz+ >
\ ogt—loi +1o%¢,, where ¢ =logc,

secx + tan x) =c log(sec y + tan y) [
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X

»x\/1+y +y\/1+x ——0 o

D
& 2y e

5. Solve xA|1+ y* + y\/14 17 Zy—O@
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J'ydy J'x+1d Y ?
I+y
Rty I(I+1)¢Q 5,
I(l——}d)v;ogx+c i %

)7 log(@) = x+logx

‘ —x=log(

LRSI ET e,
‘) dx ,Msin
SR (sil%cos y)dy =
‘, A@é;ﬁysiny—@
N \) —cosy+ysm%osy (2108 | ).
8 @ gﬁgﬁl )
X 1@ x‘ +c
ey g 2 O
s1ny G 10 . [ |
8. Solve 3 Q

» 3e"tany (1 e e%
)
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X 2
J- 3e dx:J-sec ydy+
1-e* tan y ;€ >

Put 1—e' =t and tany—z
—e'dx= % 53747

Eeed i

5z

Put 2—e’ =t :>—ey>}\=dt = e’dy=—dt
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log(1+ x) =log y+

log(1+ x) ANg

v log(l — y) +logc,
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