Differential Equations 383

Hence, the given differential equation.is exact and the solution is
.[(ycosx+siny+y)dx+ (si xcosy+xMdy=c
ysinx + xsiny+xy =¢

8. Solve (5x4+3x2 3 2 v (20 y =352 Ny =0
» (5x +3x7y 2 2x y=3x" dy =
M = 5x + Loy Y2y~ 3x y§
oM
-6 =6x"
a % §ax ¢

‘1 >
B o o

[
x+logx~Ql] =0 Q,
[x+logx @10 Q"
+COS%E!N=X+IO - n-y

Hence, the%& ifferential e uatl exactand the solution is

{( jQ x+logx xsmy]dy—c
yx+ylogx-|x‘<osy -
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10. Solve
[cosxtan y+cos(x+ y)] dx + [sin /s’ y+cos(x+ y)] dy=0

® [cosxtan y+cos(x+y)]dx+ sec? y+cos(x+ y)] dy=0
M =cosxtany+ cos(x n ‘y)

N:sinxseczyiegbc+y) ; R
oM 5 $

——=cos xfgc/y~sin(x )

ay :

g& sec’ y—sin(x +
ﬁ)éomﬁon is %?’
i

ct an
cos(x+

uation is.exact a? solution is
)dx+j( _a 3y2)dy =0

12. Solve (x “y )dx—
» (xz—y )dx=2
(xz—yz)dx—Zx =0
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aM ON.

y
x y
ay T ox ?
Therefore, the glven equa iow'1s exact andt
I(xz 2xydy ‘ ; i

\

13) e + xe’ dy+ ye'
14) 2 6xy+x s +2xtany 3y° dx=0
15) xdy+ y—x dx 0

\Q{y s1nxy+ os +Cos x]dx 0
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Answers

) X+ —6xy(x4y)=e¢ ?
2) X’ +y —3axy=c o

3)  ax® +2hxy +by> 42 2fy+c

4) xy xcosx+s1nx %
5) x W B +y

6) e +1 su§
7)

8) + 3x
9)

2 (3R VF 2y = c
oK
Q QUATI
\ If M is not.exactgi
t1ply1ng Wi integ tmg factor ( The following
(K d s are followed g the LF.

.[ x)dx |
1. If — a functlomonly, say f then e is
an 1ntegr ctor,

8N oM
2. If — ———J'\ ction of y.only; say g( ) then eI s is

ox

an integrating factor.
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3. If an equation is of the form’ f; (x, y)y§+ 5 (x,y)xdy=0

1
#0,then ———is an

ie., M = yf N =xf, andif M.
Yf 5 | 5 Me— Ny

integrating factor.

Worked Examples C) , %Z
3 °)dx X

1. Solve 3x(x+ y2)

» 3x(x+ v

X
. 3

Therefore, 1% X d
Multipiging this' LF to- the give i

E B3 Py ) NG 3—-|;,x_2y2b0
B& s'an exact di jalquation, and ’gtion of the given
equationds - / >

I@:y—2x3y3=dx+ —+x_2y2jdy:c

y 26X
treating y as'co t the terms do no contain x
.
xX=3—y— <0
- ‘'

|
1
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3 3
x+—y+y2=c @
X X
2

x+3x+ n

2. Solve [1+ x+y tan y 1— i; v

» [1+(x+y)tan%+1 0 »
ie., [1+(x+&‘ﬂdy+dx %‘OQ) %»
or dx+%ﬁ*—1 y) w

= sec y Q ’
@»mg the I.F e equatlon we 9
Sec. y (x+ y dy 0 «
15 is an exaéhequati and the sol given eqan
8 Isec ydx Q) sec ysec ytan c
trea onstant % not contai
+tan

y+log se y(secy )
xsecy+1gse +any +y8gCy — M.sec ydy = ¢
xsec +tany +ysec y,—log(sec y+tan y)=c
)sec y=¢ [

3. Solve 1+xy ydx+
o (1+xy)ydx +(1—- 5
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N =(1-xy)x=af, (. y)

. Mx— Ny'= xy(1+xy)— —xy)
=%y x xy+x’y’
= #0
§L Yz
x— Ny 2x N7 y

Multiplying IF.to the en equatlo

" g'(y)@ S}
62+ 2)dx \

+
)Cz X?\
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SOERE.

Put 2=y

X

dv+a(1+v2)dx;

Whichs variable sepatabl® form;

6. Solve ydx — xdy "@e"3 dx =0
» ydx —xdy—3x’y’e =0
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Dividing by y*on both sidés; we get @

ydx——zxdy_ LR INA ]
d(ﬁJ—&czeﬁd\ v
Y » ‘

% v
Pt x4y =#and
\ : 1o

V dx
\ d
Qbe mes, 12 %
\ . . A dt <
X X '

Integratingthe e equation, we ~

daz : AL

:
1 Q
——:logz+$\:>

(x+y)

5 log(xy) +c [
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