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2mxy2)dx+2mxydy—0 i |
@:ﬂ\) 4 x 2
. M = X @ —2mXY
N =‘*2mx2y
P oN
ay 0Xx
oM &N |
dy 0x _ -8 mxy _ i=func'uon of x alone
N 2 mx’y ”
1
[F = 6'4_(';"" -—4logx X‘4='.....l_
F. &

4 X 2
X € "“3me dx+2—1-n—§idy = () 1s exact
X

General solution is
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lee e H -y =0y
A 7 | 3 -
Here M = y'+2y,
N = xy°+2y" - 4x
| oN

M _ g2, 2==y -4
oN oM o
ox 0y _ —3@3+2)=_§
M  y+2) y
¢l
-3 |—dy _ 1
IF. = e Iy IR -y =
y
3, o d -
(Y4+2Y)dx (xy +2§ 4x)dy = 0 is exact
v y |
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/A

w

'(E@\}Solve : [if secy —tan yJ dx +. (secy Iog! X -x)dy = 0. /j/ P

Here M =
N =
oM _
oy
ON _
0x
ON oM _
o0x Oy
ON_oM
ox Oy -_=
M
LF. =

s\

Yy
~secy —tan
=Y Y

secy log x — x

1 y ' 2
- + -tan 'y — sec
Xsecy Xsecy y- y
secy

X

—lw“;isecytany+sec2y =tany(tany—§secy]

tany[tany-—isecy}

= —tany = function of y only
isecy-—taﬂy

-—Itany-dy - log sec g
¢ =¢ B%Y =¢cosy

oS y'(isecy—tany)dx+cosy(secylog x—-x)dx = 0 i1s exact

General solution 1s

yjidx——sinyfdx =

y logx — x siny

Il
o
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~
},_
n and hence solve the equation.

M
2194

AW

if y" is an LF. of the equatlon
éy(2x2y+e)dx (e* +y*)dy = 0. Find

y" is LF.

. equation will be exact after multiplying by 1t

L f,,,&wj

ie. y*° . (2:»;2 y+e)dx-y" (" + yz) dy = 0 1s exact

Here, M = 2}(2 yn+2 yIl+l X
and | N = -@*y"+y"*?
oM

o =2@+ Xy (e Dy e
oy
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8N -
2 o
0 X y
&M 8N
and —_— e ———
oy J X
2@+ Xy i+ )yt et = —eFy"
(m+2) [2x°y" T +y"e*] =0
n =-2

¢ 2x2y"*lyeyeX « 0. If it is zero, then it will form a solut

can be verified that 1t is not a solution of the given equation.)

1

3 1s LF.

y

Multiplying the given equation by —13 , we get
y
X _|_ 2
(" +y°) dy

. 2 X
5 (2x"y +e7) dx - 5

y y
Its General solution is

= (} 1s exact,

It
o]

2jx2dx+%jexdx—jdy

. 2 o : :
Le. 3 x> + % -y = ¢ is General solution
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éi\; T (x+y+1)"is LF. for the equation, ’§/
T = — 2 —
o0 (@Y -y -y)dx+(2xy -x¥-x) dy = 0. Find n and solve the equation.
Multiplying the equation by (x+y+ 1", we get
n, 2 |
X+y+ DMy -y? - y)dx + (x 4y + 1) 2xy -x*-x)dy =0 is exact equation

Here, M =(x +y +1)% (2xy -y? - y)
N = x+y+1)" 2xy - x* - x) 3
M _ oN |
oy 0x

-1
n(x+y+1)" (2xy—y2—y)+(x+y+I)n(2x—2y—1)
=n(x+y+1)““'(2xy—x2-—x)+(x+y+1)“(2y—2x—1)

-ancelling (x +y + ! throughout, we get
n2xy -y y)+(x+y+1)(2x-—2y—1) = n(2xy—x2—x)+(x+y+1)(2y—2x—é"

2 2
nix“+x-y —y]+4[x2+x-—y2-y] =0

Kunal Navlakhi
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n+4) x+x-y*-y)= 0

n+4 =0 ('.'x2+x-y2—y¢0)
n = -4
LF. = x+y-1)"*

Premultiplying the equation by LF., we get
x+y+1) 4 @xy -y -y dx+(x+y+ 1) @xy -x*x)dy =0 is exact
-. General solution is,

2y_[-——x—~—dx-y(y+ I)I(x+y+1)_4-dx =

(x+y~1—1)4
-y +1 1y~ 3
o, 3y [EETED=OA D oyt T
(x+y+1) -3

e 2y[ [x+y+1) 2 dx- @ +1) [(x+y+1)“‘-dx]+”y“)- L =¢
Le y[ (R 3 (x+}.!+1)3

4 Gy + D7 Gy EDT| L yOED

He 2}{ ~2 LRk 3(x+y+1)

Simplifying we get,
—’Ls— = ¢ 1s General solution
x+y+1)
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M : If the equation Mdx + Ndy = 0 can be made exact by means of |.F. a function of x alone

%Qq’jthen show that %{w —éﬁ] is independent of y. "@

oy dx
Let f (x) which is a function of x only be the I.F. of the equation Mdx + Ndy = 0
fx)Mdx+f(x)Ndy =0 is exact

0 -
a[f(X)M] = aX[f(X)N]

f(x)ﬂw— =f’(x)N+f(x)a—I\—I
oy 0x
oM ON]| _
f(x)[wg;wax} = f(x)N
oM 0N |
oy 8x _f®
N f(x)

= a function of x alone is independent of y
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@ . Ifpis an |.F. of the equation Mdx + Ndy = 0 then show that

R o R I/

oy ©Ox 0 X oy
. 1 The equation,
pMdx+uNdy =0 1s exact
0 o
ay(” ) = o 6N
oM 0 % ON
1 +ZEMm =--—HN+|.&-—-—
Jy 0Oy o0 X 0 X
0 0
" oM oN _ N2t Ok
0y 0x X oy
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-- SN
@%(2xlogx-—xy)dy+2y-dx_=0 §/
M =2y, N = 2x log x — xy
oM ON
A —— = 2logx+2-
oM ON
Oy 0x _ 2-(2logx+2-y) —(2logx-y)
N 2x log x - xy x(2logx-y)
= *"}{ is a function of x
1
LE = ¢ Jx®
i
~fog x _ elog(;} — _1_
X
i(leogx_—xy)dy-k%{zdx = OISGKact
Hence General Solution is,
oy [fax+[(-y)dy =
v c ‘is General Solution.

2y log x — 5 =
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@bzxyaeyﬂxyaw)dﬁ(xz ytey —xy?-3x)dy = 0. O (May 96, 4 Marks)
: W'éhave}
M = 2xy4ey+2xy3+y

N =yt -x*y* -3x
g =gxyP el +2xyt el +6 xy> + 1
ay
L 2xyte’ - 2xy% -3
0 x _
O6N oM
Err SO i 4 y _ 2_ - 3.y 4 Y+6 2+1
ax  dy _ [ny e’ —2Xy 3] [Sxy e+2xy € Xy ]
M ) 2xyted +2xy° +y

~8xy> e - 8xy* -4
y(2xy3ey+2xy2+1)
3y 2
= SAeAy S +2x§ k) —i=ﬁmcti0nofy
y(2xy e +2xy° +1) y

1
[ F = e-—4_[ydy — e——4logy

-4 -
xR (Y™ Vo L
4
y
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Multiplying the equation by —1;; we get
y

] 1 :
7(2xy4ey+2xy3+y)dx+ 7(x2y4ey—x2y2-—3x)dy = ()}
v v

1S exact

Hence Geperal solution 18

2eijdx+zjxdx+%jdx
R y

v S e TSR Tl £

(|
o

2.y -Xz X
X € +"—+—§
Yoy

¢ is General Solution.
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Lo

Ex/A2 : y(xy“sin Xy + cos Xy ) dx +Xx ( Xy sin Xy — cos xy)dy = 0. ’9”/
%ol. : Here

=
I

y ( Xy sin Xy + COS XY )
N = x(xy sin Xy — COS Xy )
1 B 1
Mx-Ny % [2605% ]
1
2xyc_osxy

Multiplying by 1. F., we get | |
y(xysinxy+cosxy)dx+x(xy sin Xy — CoS Xy ) dy =0
2 Xy €OS Xy . 2 Xy COs Xy
On simplification,,

1 (1 1l o
%Itanxydx+§"_{§dX*2Ide =c

, fog ( sec Xy )
1.(-3.X A X

1
+-;—logx——-logy =C

2 y 2
log[?secxy} = 2c |
m o Xsee(xy) = F=c is G
&) 2 Y | |
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Ex. :,,3: ydx+x(1-3x*y?)dy = 0. A7 > (Dec. ¢
$ol. : Here,
M=y, N=x(1-3x*y?)
1 1
L% _MX“NY_xy[l—1+3x2y2}
_ 1
- '3x3y3

—de+—l%x(1—3x2y2)dy =( is exact.

.. General Solution is,

é[x_3«dx—‘[%y- =c

: 1 _
e, =5 3 —logy =¢
6x"y
ie. 21 stlogy = —p= c, (say)
6x"y
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Ex\?tr If (x+y )" is an integrating factor of the equation,” 773}
(4x® +2xy +6y) dx + (23 +9y +3x)dy = 0. Find this LF. and the solution of the

equation. (Dec. 97, 6 Marks)

30[- We multiply the equation by 1. F. (x +y)", and get
(x+y) (4x +2xy + 6y ) dx F(x+y)" (Zx +9y+3x)dy =0

Here, M = (x+y)" (4x” +2xy +6y)
N = (x+y)“(2x2+9y+3x)
%’M’ = n(x+y)P l(4x2+2xy +6y) + (x+y ) (2x+6)
y :
N _ a1 (22 YR
o s n(x+y) T (2x*+9y +3x) +(x+y) (4x+3)
X

“Since the factor (x+y )" makes the equation exact, we have
oM _ 0N

oy ax
.‘.n(x+y)"”1(4x2+2xy+6y)+(x+y)“(2x+6)
= n(x+y) l(2xP+9y +3x) +(x+y)" (4x+3)
.'.n(x+y)“'1[4x2+2xy+6y—2x2—9y-3x]
+(x+y)[2x+6-4x-3] =0
.-.n(x+y)“*1[2x2+2xy—3y—3x] F(x+y [ -2x+3]= 0
An(x+y P TI(2x=3) (x+y) ] = (x+y) (2x=3) =0
L (n-1)(x+y)'(2x-3) =0
since (x+y) # 0,(2x-3)=0
n = 1
I. F. = (x+Yy)
Multiplying the equation by (x +Y ); we get
(x+7y) (4x* +2xy + 6y ) dx + (x+y)(2x%+9y +3x)dy =0 is exact.
Hence, its General Solution is given by '
4Ix3-dx+6ij2-dx+6yj>;vdx+2y2_|.x-dx +6y2_[clx+9jy2dy =c

ie, X' +2y X+ 3yx° + 2yt + 6xy2+3y> =c is General Solution e
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Ex \/gé If x" is an integrating factor of the equation : /Q//
eX-2mxy?) dx + (2 mx y)dy = 0 find n and solve the

Sol. : Since x" is I. F. of the equation, we multiply the equ‘
X (xteF-2mxy?)dx+x* (2mx’y)dy = 0

M = Xn+4'ex—2an+l'}’2

B e L e i

and N = 2mx"*%.y
%,
Now, M - ~4mx"*l.y
oy !
ON
and — = 2m(n+2)x"*l.y
0X
Since the equation is exact,
| oM _ oN
oy 0x
~4mx"*l.y =2m(n+2)-"*l.y
n+2 = =2
n = -4
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X~ = —lz is LF. of the equation
X
T - 1
multiply the equation by —7,
X
L(x4exm2m 2)dx+ i(2mx2y)dy = () 1s exact.
5 Y x*

encral Solution 1is,

Iex-dx—2myzf—15dx = C
X

P

+
E
il

(¢

www.navlakhi.com -or- navlakhi.mobi Kunal Navlakhi



Naviakhi
-y

Tel: 9769479368 / 9820246760

:-d =_(X2y3+2Y)_ ‘S:’\,
dx (2x -2 y%)

gol. : The equation can be written as,
- (x?y*+2y)dx+(2x -2 y*)dy =0

1e., x* y2 (ydx-2xdy)+2(ydx+xdy) =0

= ;;*\‘t”wr

'_"viding throughout by x> y3 , we get
[ydx—zxdsf}”d_(,_m - 0

935-2dy+2d(XY) .

XY (xy)
The equation is in variable separable form, integrating,
(-1)

logx—2logy+2 = C
> 2}(2)72

/ o log [%} - 21 5 =C 18 General Solution
y Xy - |
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4 Exl&: If £(x ) a function of x only is an integratwcwr of
N

(x*e* _omxy?)dx+2mxfydy =0 . +o008 __.::
[ M.U.
find f (x ) and then solve the equation. ( - |

Sol. : Multiplying the equation by f(x),
f(X)+ (x“e" -2m xyz) dx + f(x)+2 mxzy dy=0

oM _ ON
But this is exact. ™ -E—)-y— = .5;

f(x) (= 4 mxy) = f(x)4m xy + 1'(x)2m x%y
—4mxy - f(x) = f'(x) m‘xzy

4 , f'(x)___i
== 0 - T
: J'fl(x)dx::-ztj-@i
(X)) Jox 4
3 Iogf(x)=—4logx=logx“4 n f(x)=x |

' ' =4 f the above
Now, muitiply the given equation by x and you get (B) 0

example. Now proceed as above.
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"B 2 S
A i ) P %
Sol. : The equation can be written as
-2
dy , vy _ 2™
dx  Vx Vx

is linear, m y, with P = ——=
? X

Cfreax [=eax 2%

IF. =e¢ =e¥® =¢ (D)
. General solution is
-2+Vx -
ycz‘r’; =J'62&-9"\7—;—-dx+c :

= j:]l? dx +c=2V% +c is general solution

Solve : cosh x - %)% = 2 cosh? x - sinh x - y sinh x

Sol. : The equation can be written as

dy N silthx 2 cosh? x - sinh x
dx coshx y cosh x
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1€ 4, tanh x .y = 2 sinh x . cosh x is linear in y with P =
€. dx 4

P-dx tanh x - dX . 4
ILF. = t::I = ej = V8 1 ¥ = ¢osh x]

General solution is

y (cosh x) = j 2 sinh x - cosh? x - dx + ¢
= %cosll3x+c

1.e | 3y coshx = 2 cosh’ x + 3¢ is general solution
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" ) . _‘1 .k

Ex. 4% Solve : (1 +y2)+(x- gl ") %yf =0 //

Sol. : | ' _ :

Note : Presence of x apd no other term in x indicates that equation may be linear-__g
variable x.

The equation can be written as,

(x—em_iy) G - _a+yH

dx
-1
x-e ¥ = "(1+Y2)%
: . ] <=
tan Yy
& X = & > is linear independent variable
dy 1+y 1+y
Here E = 1 1 2
+y
y =
I1+ 2 %Y wd
IF. =¢ 'Y =¢&* 7Y

General solution is,

x (LF) = [Q@F)dy+c
w4
-1 -1_ atan Yy
1e. xe™ 7 ==Iem y £ dy + ¢
1+y
-1
e2tan y
=I - dy +¢
1+y""
Let tan_ 'y = t
1 o
;a4 = dt
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_ ' AN
Ex. hf‘h sgwe;%-ytanx =y4secx_ /A/ :

Sol. : Diyiding by v* , we get

~4dy -3, _
y @ y ~tan X sec X
Let _.y_3 = 7 _.3y“_4.‘_11 =g_u

dx  dx

www.navlakhi.com -or- navlakhi.mobi Kunal Navlakhi
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- (1) becomes,

1 du
—~—-——utanx = SeC X

3 dx
1.e -ql-l-+3utanx = — 3 sec x |
€. &

is linear independent variable u.
" 3 |tanx - dx
IF. =¢ J = g3logsecx — o003

. General solution i1s "

u(sec3x) = jsecsx-(—Bsecx)-dx+c

i

=3[ (1 +tan? x) - sec? x - dx +c

Let tanx = t o osectx-dx = dt
u - sec’ x =—3I(1+t2)-dt+c
usec3x =-~3t-t3+c
ie. y'3-sec3x+3tanx+tan3x = C ( u=y'3)
or secz X 3tanx+tan°x = ¢ is General solution
Vv

www.navlakhi.com -or- navlakhi.mobi Kunal Navlakhi
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Solve gi—xy=yze 2 logx

sty s Ay
7

Sol. :  The equation is of Bernoulli’s form. Dividing by y2 , we get

2
“ X

y"zglx--—xy'l =e? .logx
_  _,dy _ du
Let y ! =u i = e

The equation becomes,

dx | o
2
-X
. - du
1.€. —4+Xu = —¢€ - log x
dx
is linear in u
2.
jx_dx %—
ILF. = e =g

www.navlakhi.com -or- navlakhi.mobi Kunal Navlakhi
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General solution is,

2 2 2
X ¥ -x
n-e? =-jez e 2 -log x -dx +¢
= —-Ilogx dx +¢c=-Xlogx—x)+¢

General solution is,
2

v

%ez +xlogx-x =¢

www.navlakhi.com -or- navlakhi.mobi Kunal Navlakhi
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; VA
F{48 " Solve!xy (1 +xy2) g}% = 1 /
Sol. : The equation can be written as
| dx 2.3
— =Xy +X"y
relal AL
; dx 2_3
iLe. — = X
dy y

is Bernoulli’s equation 1n x.

Dividing by x* throughout, we get

x—zgxm_x—l‘y - 3

-1 _ L _y2dx _ du
Let X B & * dy dy |
The equation becomes, |
s
dy y y
du W3 : i 1:
= +uy = -y is linear independent variable u,
Jyvaey %
ILF. =e =€
.. General solution is,
ue =~_[y3'32'd)’+°
42 |
Let - =t S ydy = dt
. (1) becomes,
Y
2

—fat-etdt+c=-2[te-e']+c

=1
o
il



Naviakhi
-y

Tel: 9769479368 / 9820246760

—e” +y‘e” -2e° =c¢ 1s General solution

Solve : siny-gx=(1-xcosy)-cosy

. dx
Sol. : The equation can be written as
smyo% = COS Y — xcos2y

Dividing throughout by cos®y , we get

siny dy _ cosy

X
cos?y dx cos?y
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dy

1.€. secy-tanydx-secy = - x

. , & j‘
[is of the.form, f (Y)‘Ei-'-Pf(Y) = Q where f (y) =secy,P=-1Q=-

Let sec y = u
dy du
seCy-tany . --—=— = —
y Y dx dx
(1) becomes,
du
'&‘; - = -X
-jdx
ILF. =¢ =@ 5
General solution is 4
= _ i
ue™” =—fxe odx+c :
= ne™t = -[x(- ") - (D (eM]+¢ |
( integrdf
u = secy |
General solution is seccy =x+1+c¢e*
www.navlakhi.com -or- navlakhi.mobi Kunal Navlakhi
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Ex. 2 : cdy 1 1 . 9
L:‘? Solve : dx +; tan y = x—2 tan y - sin y /é\/

Sol. : Dividing the equation by tan y - sin y , we get

1
1y 1 tay 1
tany - siny dx X tany -siny x2

: : dy 1. 1
1.C. coty-cosecy: ——+—". = —
| ) Y gx T cosecy 2
Let cosecy = u
dy du
—cosecy-coty -—=- = —
¥ ’ dx dx
Equation becomes
e 11
dx x = X2
1. j—q-«l—.u _—
X X 2
=] L
IF. = ¢ ¥ =g logx_1
X
. General solution 1s, |
1 1 |
u--lw = —-I—z--*-dx+c =—2+C
1 R S C i1s General solution.

/ - xsiny 2 x2

www.navlakhi.com -or- navlakhi.mobi
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Tel:

%x!—x:"coszy = - x sin 2y

%:

I

Rl

Ii

Sol. : The cquatioh can be written as
%XX +X sin 2y
12 gz+x 23my2cosy _
cos’y dx cos“y '
1. seczy-%+2tany-x
Let tan y
2, 9y
seC”Y * 4o
du
dx + 2ux
LF.
x2
G.S. 1s u-e
Let _ X2
.~ General solution 1s,
.2
tany - e
or 2 tan y

’f‘/}

x> cos’ y

ki

2

u

du g,

dax d hence the equation becomes

X is linear in u

2jx dx=ex2

Ix -dx +c
2x dx = dt

It el '-q-t~+c—--[tet—-et]+c
2

l(xz—l)ex +c

2

2 _ 2

X" =1+c e " (e =¢)
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B8 &Y ay =Y doq v A
0 ax tx 109y = 3 (ogy)
Sol. : Dividing by y (logy)?, we get
___L,_SIX+__1_L _ L
y (log y)2 dx xlogy x2
1
Let @ =u
1 dy _ du
y (logy)? d&x  dx
_Gu_ uw _ 1
dx x x2
ic. & L2 i B e |
. _\
1
ILF. = e_I;dx=e_l°gx =i
o X
" General solution is
1) _ 1 1 B
u(x] = Ix x2dx+c : 2x2+c
e l_ .. l.x 5GS
xlogy  2x?
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Ex. 5 : . dfdv 2v)_ g4
‘Q- Solve ax (dx+ <
Sol. :
_dv N 2v
Let w dx X
%% = ( integrating
W =c, c, 1S constant
dv  2v C e .
+ = i1s linear in v
dx x 1
. ZIldx
IF. =¢ ¥ =gllogx_=2
General solution is
2 _ 2
Vx c, Ix dx +c,
2 X3 .
Vx* = c, 3 te, 1s Gene
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ﬁ*‘ 2msx--qx+4ysinx=sin2xgiventhaty=0whenx=§ y

dx
The equation is
dy  2sinx 2sinX:COSX _ .
55—y = = s§in X
dx cosx 2 cos X
ie. %+Ztanx-y = gsinx 1islineariny
2 [ tan x - dx
IF. = ¢ = g2 logseex — 002y

.. General solution 1s

2x = jsinx-seczx-dx+c =_|‘secx.tanx-dx+c

ysec’x =
=gsec X t+c
y =cosx+tc cos? x is General solution ... (1)
Now, when x = % ,y = 0 ; substitute in (1)
1 1
= — + e
0=3"%°c%
c = -2
y =cosx -2 cos? x is Particular Solution
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g y dr+(2rcot+sin20)-d6 =0. /9)/

l. : We have,

ar o rcotB+sin26 =0

do
dr . C e .
ﬁ+2rcot8 = —-sin26 is linear in r.

2c0t0-d ,
iF. = BI . = o2 logsin 6 _ o2 g
General Solution is given by,

r(sin?0) = —[sin26-sin?6-d0+c

= —2:sin39-cose-d8+c

[ b
0
= =2 su; ]+c
\
+ 1 .4
. ' sin” 0
Using If”f = e +C
n+1 2

General Solution is given by,

2rsin? 0 +sin*0 = 2(:'=<:1
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/K!*(‘e" -y Y

: The given equation is,

c’e\:\ Tl F;so
/ZER\
ISO
e d
9001:2015
o X

OmpAS

% =e¥.e Y (F-¢)
ile.; eygi— = X _cX.¢
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ydy  x .y
e +e -e
dx
Let e = u,
y . dy
e
dx
du X
— +ue
dx
I. F.
.. General Solution 1s,
x
ue’
where ¢ is arbitrary constant.
Let e =t
e” dx
.. General Solution is,
ex
ue
Integrating by parts,
.. General Solution is,
X
ue’
ie, ¢

il

2x

du
dx

2x

X

ej'ex-dx = et

Iezx-ec .dx +¢

dt

J.tet.-dt+c

[tet—et]+c
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dx+x(secy+tany) _ 2ycosy
dy  (1+siny) 1 +siny

dx X

+
dy (1+siny)

1.€.,

l1+siny | _ 2ycosy
cos y 1 +siny

. dx 2y cos
1€, S +Xsecy = *—X
dy 1 +siny
The equation is linear in x.
| sec y - dy '
[ F =e I cas elog (secy +tany.:

(1+sin y
cosy

= (secy+tany) =

Hence, the General Solution is given by,
| < (1+siny) =J'(1+siny). 2y cos'y

cosy Cos.y (1+siny)
= y*+c
or x(l+siny) = y*cosy+c-cosy
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}8’ (1—x2)%¥+2xy:x\}1—x2. 'Q>

: The equation is
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2x
[ F = l—x log(l—x)
2. -1
= Glog(1-x")7 2 12
1-x
L =j 1 S dx +C

Y(l—xz) (1-x2) V1 -x°

—%j( mzx)(l-xz)"”.dﬂc

1(1__X2')-—1/2 1

- = +¢=— +C
2 (~-12) AT -2
V1 -x? +¢(1 = x*) is General Solution.

{

-
o

www.navlakhi.com -or- navlakhi.mobi Kunal Navlakhi



Naviakhi
-y

Tel: 9769479368 / 9820246760

: %—z+(2xtan‘1y—x3)(1+y2)=0. ‘;3)'

§.: The equation is,

du _ 1 dy
dx  (14y%) &

2, du
(1+y7) 4,

&2
I

The equation,

E%{({_?"_1-+y2)%x“——+(2xu—x3)(1 +y%) =0

du = X
. —+2xu = x is linear in u.

dx
ILF = eIZde =X
General Solution 1s,
uex2 = jexg-x3-dx+c
Let x> =t . 2xdx = dt

Ie‘-t~%+c
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ue® =~1~[tet—et:|+c
2
. General Solution 1s
2 2
tan~ly-e* = %[xz-ﬂl]ex +c
. - 1 - x?
e, tan” 'y =—2~(x2-1)+ce x
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oy, e

2
H1-x (May 97,
: The equation is,
i vy
+- y =xVy
dx -2
-2 dy X a2 _
y x* .37 x
Let ym = u
lo-iz &y _ du
2~ - odx dx
-2 dy _ ,du
4 dx  Yax
2@+ u =x
dx ] -2
du 1 _«x _ X
x 272" T2
ar in u
I X 1 -2
= dx -~ d
I_ F .—_czjl"xz h:e 4.[1—){2 *
1 2
:e—zlﬂg(.lﬂ);.(l_xz)-m
neral Solution is,
u(.l—xz)_”4 =I§'(l—x2)"m-dx+c
u(1-x2)~ 1" - —i-](_zx)(l—x’)‘““-dxarc
_ 1 a-xy" _ 1 2 \3/4
4[ 34 +c——-§~(l~x) +cC
\(;'-(l—xz)'br4 = -»%(l—xz)‘m-kc
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cos O

Ex./4$ : - A
\//H Solve:-c—id[;—=r----s-m-a -ﬁ /

Sol. : We have,

dr rsin® _ r
.d6  cos© cos 6

r'zgi—r'ltanﬁ = ~sec O -.
do
Let r! = u
o do
du g
-——-utan® = —secHd
do 3
1e., o +utan® = secO '_
1s linear in u
- 1an 6 -d 0
LF = eI =el8%°% = seco 1§
~. General Solution is, __
u(secb) = ISec 0-sec6-do = I sec® 0 - do +

usec6 = tan0O +c¢

1 ,
—sec6 = tan 0+c 1s Generalf

/
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www.navlakkt

fé?[xay3+xy )gx! =1.
.'i‘hel given equation is,

(x3y3+xy)gx1

x3y3+xy
dx _
dy

-3dx -2
dy * 2

Xy

ation becomes

rin u.

eral Solution 1s,

Let yz =t

-

_.2y

g 2
ehy qy =¢

0
——ZIeY y3.dy +¢

dt

—ZJ.f:‘-f'-%1

~Iet-t-dt= —[tet—et]+c

2 2 2
-y°e¥ +¢¥ +c¢

_2
ce Y

is General Solution

unal Navlakhi
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1-2
Ex.§ASolve %Y— +( x]y = 1. ’9){ (M.
"~/

X\ x° J |
. This is a differential equation of the form Eg + Py = Q.

X X

.. The solution is

ye V¥. LI '6"1“‘-—:—2~de+0
- -—1fx._;|_dx+c_e—1/x+c
x?

( For integration put e V¥ =t)
1

. ; -1/x
.. The solution i1s ye .

y=x2+ce’ . x%

W\
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Giolve (1+x + xy2) dy + (y + y3) dx = O 3> (M.U. 1989, 93, 95)
have,

1+x(1+y2)+y(1+y2)£=0

dy
dx X 1
S ———— = — 5

dy y y(1+y°)

dx . .
is is a linear differential equation of the form _&; +P'x=Q".

o egdt O SO

P’ P'dy :
The solution is ):«eJ dy:JeJ «Q'dy + C.
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ﬁx%(Solve(y+1)dx+[x (y+2)e¥]dy=0. V/

: The equation can be written as.
dx 1 y+2
+ « X =

: = - e’
dy y+1 y+1

it is of the form %4— P'x=Q'.

Now, _[de Iy+1

-~ The solution is xej o""'_zJ‘e'IFﬂc‘y«C.)‘afy+c.

(y+2)
. 1)= 1) e’
X+(y+1) J(y+ ) (v 1) dy +¢

=J(y+2)oe"=(y+2)ey—jey-dy+c
=(y+2)e¥ - +c=(y+1)ee¥ +C
~ (y+1)(x-€&¥)=c.

dy =log(y+1) .. ejp!dy =y +1

(1
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ﬁ{gjﬁolve % + x° sin? y-+#Xsin2y = x3.

We have % 4+ X8in2y = Xa(‘ﬁ; sin2 Y)

4 + xsin2y = x> cos?y
- dx
Dividing by cos? y
2 dy 3
sec y——+2tan y e« =X
y ax < y

www.navlakhi.com -or- navlakhi.mobi Kunal Navlakhi
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Puttany=v,
secz y dy v E’__‘{ +2xev =X
dx  dx dx
This a linear equation
Jde=J2xdx:x2 ejpd‘x:e"z

. , 2
. The solution is ve* = je’z . x3 dx +.C.

To find the integral put x2 =t, xdx = Zr

t 1 ’
1=je'-~é-dt=~é~[te'—e']:%—(t—n

2 1 2 .
ve® =—-2-—e“' (x° ~ 1)+ ¢

Resubstituting v = tan y

x? 1 x2,.2

tany-e -—_—é-e (x< -1} +c.

N
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ﬁ‘({,ﬁ:Solve y —COS x% & y2(1—sin X) COS X. N

Given that y= 2 when x=0. : (M.L
The given equation can be written as

dy 2 )
COSX—— Yy =~— 1—-s8iN X)COS X
o y=-y( )

Dividing by — ¥ 2 cos X,
1 dy , Secx

8 i =1--sinx
y< dx y
Putting l:v and - ]2 dy: dv,we get,
y y dx dx
av ;
—+secxev=1-sinx
dx

This is a linear differential equation of the form % + Py =Q.

Pdx sec xdx
ej :ej =6.!cwg;(secxﬂanx) = sec x + tan x

-. The solution is

ve(secx + tanx)=J(secx+tanx)(1—sinx)dx+c

2

+ Si — sin
:IM.(1_sinx)dx;Iudx
CcOS X cOS X
j%—-{dx~jcosxdx=sinx+c
CcOoSs X
tan x + sec x ;
- =Sinx+C
y
When x=0,y=2. s 1/2=c.

; 1
tan x + sec x = y(smx+—é].

www.na' Navlakhi
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\/@Solve y——-—=x yx= siny. A

s
X
ehave--—-—-f——xzs'ny
dy y
1 dx 1 1 .
Dividing by X, = dy——;-—};=-—sany
N uttin 1-w:—and 1 dx—gi
ow, putting X x2dy dy’
dv 1 .
We get +—V ==S8InYy.
. dy y

This is a linear differential equation.
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eJde = e_[(ﬂy)dy = elogj( =y

. The solution is
vy=J—§iny-ydy+c
=[ycosy—-jcosy-1-dy]+c

=ycosy-—-siny+c¢

L]

-. The solution is - = ycosy—siny +c.
X
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n s N
CE
dx
is a homogeneous equation
Let y
vix Y
dx
2
Sec”V 4o 4 dx
tan v X

V.S. form, integrate

3 dx
Jsecv IX

dv +

tan v
log tan v + log x
X tan v

Cie.  xtan ¥

73y ¥ taiti 2
Y SecC N xtanx v <
X

5602

w1

log ¢

log ¢

c

¢ 1is General Solution
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?’l—i Solve:(x+ycot§]dy-—ydx =0 % 3

o Presence of ;— indicates that we use the substitution x = vy.

 The equation can be written as

dx
x+ycot—=—— =0
YOy T
L = . L . vV + ¥ equation becomes
et X VY ¥ dy ydys q
vy tycotv -y v+y%]=0
dv
ycotv—y2% =0 cotv—ya =0
(_in = tanv dv

logy = log sec v +log c

y =csecvVv

1€ y = C sec ?— -1s General Solution
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?’( Solvei(4x + y)2 dx 47

The equation can be written as

L = @x+yy
d du
Let 4x+y = u 4+a§ "
. The equation 1s
du 2 _ du__
— -4 = o — dX
dx 112 + 4
V.S. form integrating,
. ~1(4x+y ) =3
1.€. tan 7 = 2x+cl ¢, =2
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* " Let x+y = u L1+

. The equation becomes

C(;su[-g—:--—l} = ]

du -
cosu-— -—-cosu = 1
: dx
cosu B = i
1+cosu y
- V.S. form, integrating
C +1-1
I il du =Idx+c
1+cosu

Idu—-] 1 ~du = x+c¢

l1+cosu
1
u- 2udu =X +c
2 e
cos >
; 1 2 u
©. - = —.du = x+ ]
1.e u 2J‘sef.: 5 du X+
u
x+y—--2~-2tan-2-_ =x+c
{ +
}'"taﬂ[hzy) = g
M =Xy

1s G.S.



Naviakhi
-y

Tel: 9769479368 / 9820246760

c’e\:\ TI F;so
RN
ISO
g
9001:2015

&

£
OmpAS

13 (Y oo ¥ X i ¥ s oos ¥) ay =
e Solve,(x coS x)dx—[y sin _ + cos )dy—o

t
<

Let

i
<
.|.
¢

|

B8 »
&

LYy = VX

The given equation is
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Xcosl-—-(ﬁsinx+cosx}(—11 = ()
X X ly x X | dx

- (1 .- ]( dv)_
veosv—|—sinv+cosv||[v+x =0
v dx |

After simplification, we get

. dv
— X (sin v+ v cos V) ——

mv =
Vs ix
SINV+VCOSV
ax + . dv =0
X v sin v
V.S. form, integrating, we get
SINV+VCOoSV -
_f dx + I : dv = ¢
X v sinv

log x +log (vsinv) =c¢

Xvsmv =e¢ =c
& y sin r - c, 1s General solution
X
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‘15:; Solveixdy - ydx = X Vx2+y2 - dx

Let Y=y
X
% = u+x
The equation is
dy _
X5 7Y

Substituting, we have

X u+x@~ - ux
dx
u+xg-]'l—u
dx
du

u2+1

V.S. form, integrating, we get
' J' du

‘\lu2+]
log(u+\lu§+l)

2 .2
+ X
logfzir-—y ]

1.e.

(x X
y + \/y2+x2
X

y + ~Jy2+x2

WWW.Navianiii.Lulil =vi = 11avianiii.liivwi

A
W

I
=

1.e. y

= x Vx2+y°

= X VX +1u X

= x\/l-i—u2

Idx+c1

+ie

Il

P ©

=ce*(e’1=0¢)

= cx ¢* is General solution

nuna: vavlakhi
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Solve : x dx = Yy (x2+Y2-1)dy

1. : The equation is
xdx+ydy =y +y)dy

Let X2 + Y2

=u
2 (xdx + ydy) = du
Equation becomes,
du
uus d
, = yudy
du _ 5 gy
u
V.S. form, integrating, we get
logu = yz, +C
1€ log (X2 +y2) = y2 +c
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2 2 .3 s
el: ) XL (xﬂl y] \/a X" -y /é/

ax dx

Let X=rcos 9, y =rsin6
xdx+ydy =rdr
ind xdy —-ydx = r*do

The given equation is

2,2 2
x dx +y dy =(xdy-ydx)'\/a e =¥J

From (1) and (2), rdr = (1'2 do)

i
o
D

= 06+c

W | X +y - : .
r sin (V i J = tan I§+c 1s General solution
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WWW

T=F T

dx
.. equation becomes

du

— 1|+

(dx l] Xu
‘—du+xu

dx
is Bernoulli’s equation

Dividing by w, we get
-3 du

u S —+xu
dx

Let w2
_3_d_1]1
-2u o

2

ldv,

2 dx

% A\
IF.

General solution is,

or

-2x 1s linear in v

—2dex 5
e =g

3 —xz
—ZI-x e dx +¢

t
dt

~ftetidtrc=-[te -1 €Y
te”t+e e
-xt 2

e X xX*+D+c

2

(£ +1)+ce is General sol
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@D\ Solve : (x2+2) y3 dx+(x3+y3) (ydx-xdy) =0 /‘:‘y
The presence of (y dx— x dy) indicating that we substitute.
X
xdy —ydx
dv = >
X
.. Equation becomes,
x2 +2) v> X dx + (x3 +V X)) (-x*dv) = 0
x*+2)v° dx - x2 (1 +v)dv = 0
2
1+v
= :2 g == dv = 0
X v
V.S. form, integrating,
2 3
X“+2 v +1
I ; dx- ;v = ¢
X
; 2 1
i.e. X=T-V+—5 = ¢C
2 2v
: 2 vy X _ ; ;
1€. X-——-=+—> = ¢ is General solution
X X 2y
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/ X/
| 2  Ssowve L 4x%y %)% = 3x (3y? +2) + By* +2)° ‘é/
The factor (3y? + 2) appears predominant
Let 3y2+2 =u
dy _du
Yax T ax
2(1 du 3
i i _— =
4x ( p dx) 3xu+u
2
g—;— g_:i —~Sxn, =0
i1s Bermoulli’s equation
B g 2x? 3
Dividing throughout by 5w, we get
-3 du 3 - 3
BT —3xXi%|1 —r
dx | [2}(2] 2 x*
Let w? =y
_yg-3du _ dv
2u dx dx
ldv 0 _ 3
2dx 2x %2
: dv 9 3 ‘@ :
1.e. —+-V = —— 1s linear in v
dx x x2
2o
IF. =e* =¢l8x=y°

WWW.

*. General solution is

vlakhi
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i
AT

: [ysin(><y)+><y2 cos(xy)]dx+[xsin(xy)+x2ycos(xy)dy] = 0.

s0l. :uﬁWe write the equation as
sin (xy ) +xy cos (xy )]y dx +[sin(xy)+xycos(xy)]xdx=0
[sinnyrxycos(xy)](ydx+xdy) =0
Let u = Xy
du = xdy+ydx;
and [sinu+ucosu]do = 0

Integrating; we get

jsinu-du+jucolsu-du = ¢

ie, —cosu+fusmu—-(1)( —cosu)] = ¢
usinu =. ¢ !
y ie. xysin(xy) = cis General Solution.:
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