Chapter : 20. HOMOGENEOUS DIFFERENTIAL
EQUATIONS

Exercise : 20

Question: 1
In each of the fo
Solution:

Xdy = (x + y)dx

dy x+y
dx  x
dy y
;‘vﬁ—lﬁ-;
dy y
ﬁﬁ—f@

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
=>£—V+xd—
dv VX
=>V+tx-=1+—
dx X
dv
=xXx—=1+v—-v
dx
dv .
= —_— =
de
dx
= dv = —
X

Integrating both the sides we get:

dx
J-dv= — 4+ c
X

v = In|x| + c
Resubstituting the value of y = vx we get

Y _ In|x| + c
X

y = xn|x| + cx
Ans:y = xIn|x| + cx
Question: 2

In each of the fo
Solution:

(x2 - y2)dx + 2xydy = 0

dy y?—x°

G S e
dx 2xy 2% X



d
SN

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
L + x—
= = v Xd
N dv. vk  2vk
=V Xd 2% ( X )
N dv v -
= —_— = ——
v de > (2v)
dv v 1
= —_—= = ——_——
dx 2 2v
dv v 1
= —_— = —— — —
de 2 2v
dv 2vZ + 2
= de B 4y
2v dx
= = ——
vi4+1 X

Integrating both the sides we get:

J’ 2v q dx+
V2+lv_ X ¢

= In|vZ + 1] = —In|x| + Inc

Resubstituting the value of y = vx we get

2
= 111|(§) + l| + In|x| = Inc

2
= (G) + 1) (x) = ¢
=x*+y =
Ans: x2 + y2 =cX
Question: 3
In each of the fo

Solution:

x2dy + y(x + y)dx = 0

Y vy v v
dx x2 N X X2
dy y

= the given differential equation is a homogenous equation.
The solution of the given differential equation is :
Puty = vx

dy N dv
= — = —
dx v xdx



- vaag - - (5 2

dx X x2
dv , ,
= X— = V-V —V = —-2V—V
dx
dv dx
= — = ——
2v + ve X

Integrating both the sides we get:

J‘ dv dx+
- = = R C
2v + v2 X
dv
= J-l R ——— —In|x| + In|c|

dv
= J-m + Inlx| = In|c|

1 |V+1—1 In[x| In|c|
;‘v211‘|F 1 1+IlX—IlC

1|V 11Jr21||—21||
= —_— =

I'l_"r 1 1 nix njc

Resubstituting the value of y = vx we get

¥
= In[7= + Inx? = In|c|?
Y12
X
y 2 2
= In + Inx® = In|c|
vy + 2%

= xzy = cz(y + 2x)
Ans: X%y = c2(y + 2x)
Question: 4

In each of the fo
Solution:

(x-y)dy - (x +y)dx =0

]

dy x+y dy 1+
— ﬁ_—

= i x—y dx 1—%
d
S8

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
LA + x—
:>dx v Xd
. dv 1"‘%‘
=V +x— = o
d 1—:
N dv 1+ v
=V +x— =
d 1—v
dv. 1+ v 1+ v—v + v? 1+ v?

= X— = = =
dx 1—v 1—v 1—-v



Integrating both the sides we get:

J’l—vd dx+
v= | —+c
1+ v2 X

1 v
= J-l +V2dV—J-1 " Vzdv = In|x| + c

. In|1 +v?
= tan v—f = Inlx| + c

Resubstituting the value of y = vx we get

2
111|1 + (E)
_13" X
tan T 3 = In|x| + ¢
In|y? + x?|
= t:cm‘lg _ oy Xl + ¢
X 2
2 2
Ans: ‘tan_J'% = @ +

Question: 5
In each of the fo
Solution:

x+ydy+ (y-2x)dx =0

dy 2x-—y 2—%
== — = = ~
dx x+y 1+7%
dy y
> X f(g)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= - =v + x—
dx d
N dv 2—? 2—v
= — = =
v dx 1+ % 14w
X
dv 2—v 2—v—v—y? 2—2v—v?
= -— = — = =
de 1+v M 1+v 1+ v
dv  2—2v—v?
=>de— 1+ v
1+ v dx

———dv
2—-2v—vy? X
Integrating both the sides we get:

J‘ 1+ v dx_l_
——dv= | —+c
2—2v—v2 X
In|-2 + 2v + v?|
2

= = In|x| + In|c|

Resubstituting the value of y = vx we get

111|—2 + 2(%) + G)z

= — 5 = In|x| + In|c|




111 |—2:(+ 21.r+1.r2|

= —+ = In|x| + In|c|

=y2+2xy-2x2=c
Ans: y2 + 2xy - 2x% = ¢
Question: 6

In each of the fo

Solution:

(x% + 3xy + y2)dx - x2dy = 0

d 24+ 3xy +y° 2

LT _TTWEY g, Y
dx x2 X x2
dy y

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy N dv
= — =V + xXx—
dx d
dv vx  (vx)°
S V+x—=1+3—+—
dx X x2
dv
= X = 1+3v+vi-v=1+4 2v + v?

dv dx

N ———

1+ 2v + v2 X
Integrating both the sides we get:

J‘ dv dx_l_ ,
- = _ C
1+ 2v + v2 X

J’ dv —J-dx+’
= v+ 12 Jx ¢

(v + 1)—2+1

= Inlx| + ¢
-2+ 1 x|

=In|x| + ¢
v+1 x|

+ In|x| = ¢
v+1 x|

Resubstituting the value of y = vx we get

1
= + Inlx| = ¢
Y41 x|

+ Inlx| = ¢
X

Question: 7
In each of the fo

Solution:

2xydx + (x2 + 2y2)dy = 0



dy 2xy 2

Tdx x4 2y2 _(E)—1+ 2¥
dy y
= = f(g)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx

dy dv
= — =V + xXx—

dx d

N dv 2 2v
TV T R T (2 4o 1F

X X

dv 2v 2v + v + 2v3 3v + 2v?
=2 ¥— = ————V = — = —

dx 1+ 2ve 1+ 2ve 1 + 2ve

1+ 2v? dx
== ———— = — —

3v + 2v3 v X

Integrating both the sides we get:

J’2L+2V2 dx_l_ ,
——dv = | —+ ¢
3v + 2v3 X

In|3v + 2v?|
o v T ev

= In|x| + ¢’
. x|

Resubstituting the value of y = vx we get

n[3% + 2(0)° =l +
3
= 3x%y + 2y3 = C
Ans: 3x2y + 2y3 =C
Question: 8
In each of the fo
Solution:

dy X — 2y 1- 2%
T dx T 2x— y 2 —%

d
-2

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy N dv
= =~ =V + X
dx dx
v  1-27
= V+EIg-=— =
dx 2=
X
dv 1—2v
=2 V+E— = -

dx 2—v



dv 1—2v 1—2v + 2v—v? 1—v?
=>de— 2—v V= 2—v B 2—v
Z—Vd dx
= vV = —
vi—1 X
V—Zd dx
:>V2—1 V= X
v d 2 d dx
:>V2—1 v vi—1 V= X

Integrating both the sides we get:

J’ v q J’ 2 dv — J’dx+
= VE—IV Vz—lv_ X ¢

In|v? — 1| 5 11 |v
= ————2x=In
2 2

-1
= —In|x| + In|c
v+1| x| Il

Resubstituting the value of y = vx we get

. 111|G)2 - 1| 1 (E) 1

—2%x=In|—=—— = —In|x| + In|c|
2 2 (z) +1

= (y-x) = C(y +x)3
Ans: (y - x) = C(y + x)3
Question: 9

In each of the fo

Solution:
dy x% —y?
dx 3xy
dy Yyt y
- %-"G) +G)
d
- 2 -1)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
;"g—\-"i'){?
d -1
vixg =) + &)
d -1
ST
dv 3 v -9 + y?
ar Rl O
3v dx
= 2_9dv=—

Integrating both the sides we get:

3v dx
= J-VE—ng = ;+ C




3
= Elnlv2 —9| = In|x| + In|c|

Resubstituting the value of y = vx we get

3 2
= Eln|(;) —9| = In|x| + In|c|

= (x2 + 2y?)3 = Cx?
Ans: (x% + 2y2)3 = Cx2
Question: 10

In each of the fo

Solution:

dy x? + y?

dx 2xy
dy AN A
- x= G G
d
g

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
=>£—V Xd—
d 1
e -
d 1
)
dv v —4 + y?
~xx ==t G -—%
2v dx
= 2_4dv=—

Integrating both the sides we get:

J‘ 2v 4 dx_l_
= \ — +
vi—4 X

2
= Elnlv2 —4| = In|x| + In|c|

Resubstituting the value of y = vx we get
= 111|(E)2 — 4| = In|x| + In|c|
X

= (x%-y?) =cx
Ans: (X2 - y2) = CcX
Question: 11

In each of the fo
Solution:

dy 2xy
~dx x2—y2




d
SN

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
ﬁ _ —_
dx ' *g
dv 2 2
V+x— =

dv 2v
7 X (v)z2—1
2v dv — dx
= (v)z2—1 VST

Integrating both the sides we get:

J‘ 2v P dx N
= | — - | =
(v)2—1 v X ¢
= In|/(v)?— 1| = In|x| + In|c|

Resubstituting the value of y = vx we get

2
= 111|(§) — l| = In|x| + In|c|
=y = C(y* + x?)
Ans: y = C(y? + x2)
Question: 12

In each of the fo

Solution:
dy
27 _ 2
= X Ix 2xy + ¥
dy 2xy +y?
= dx x2
dy y AY
=i 2(;) + (g)
dy y

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
:.E V+Xd—

v + XE = Z(E) + (?) =2(v) + (v)?



_ _ _ )
= X4 2v—v + (v)

dv

= )
:xdx v + (v)

dv _dx
:>V+(V)2_ X

Integrating both the sides we get:

J’ dv _J’dx+
= v+ ()2 ) x ¢

dv
= |3 ; = In|x| + In|c|
—+ v+ (v)2-=
4 4
dv
= | ————— = In[x| + In|c|
1 1
(vt
2 2
1 1
~in|——2 2] = Inixc|
= In = In|xc
2 %1 +141
2 2 2
v
= 111| | = In|xc|
+
v
= = XC
v+1

Resubstituting the value of y = vx we get

ol

= XC
1

-]
+

=y = x(y + x)c
Ans:y = x(y + x)c
Question: 13

In each of the fo

Solution:

dy

25 _ 2 2
=>de X +xy+y
dy x*+ xy +y°
dx x2

dy VARAAS
:'&_l+;+(;)
dy y
ﬁﬁ—f@

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
ﬁﬁ V"‘Xd_
dv VX VX 2
o ra Yy 2
v+xdX 1+X+(X) 1+v+ (v)



dv
— — 2 _y — p)
= X4 1+v+WMei—v=1+(v)

dv dx

1+ 2 x

Integrating both the sides we get:

J’ dv _J’dx+
T Jirmz Jx T°

=tan v =In|x| +c

Resubstituting the value of y = vx we get
=tan " (y/x) = In|x| + ¢

Ans: tan " (y/x) = In|x| + ¢

Question: 14

In each of the fo

Solution:

dx xy—-x* x X

¥y~ v vy §

dx f(x)
= — = —
dy y

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Putx = vy
dx N dv
= — = _
dy ' Vay
. dv vy (Vy)2
= v — = = -
Yoy Ty y
dv_ 5
ydy—v VE—vV
dv
2
ydy v
dv.  dy
vz y

Integrating both the sides we get:

dv d
v y

= = —Infyl +¢
y

=

bl |

= Inly|] + c

=y = x(Inly| + c)
Ans: y = x(In]y| + ¢)
Question: 15

In each of the fo



Solution:

dy l172 2
= x&—y = 2\¥ X

dy y+ 2,/yz —x2
dx X

ﬁﬂ=§+2 (5)2—1

dx X
d
- 21

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx

dy dv
:.E V+Xd—
L (Vx)z 1
v de_ X X

dv —
= x—-=v-v+ 2J(v)?2-1

dx

dv P —
=)X—=2\,l|:V)2_l

dx

dv de

= - = —
v(V)z_l X

Integrating both the sides we get:

J‘ dv 5 dx L
= _— = _ |:
\r(V)z -1 X

= hllv + J(v)2— l| = 2In|x| + In|c’|
Resubstituting the value of y = vx we get

2
x) — 1| = 2In|x| + In|c'|

Question: 16

In each of the fo
Solution:
= y?dx + (x* + xy + y*)dy = 0
dx x? + xy + y?
- — B A
dy x?2
2

ﬁj—;=—(1+§+@)



dx f(x)
- — _f[Z
dy v

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Put x = vy
dx_ N dv
=>dy—v ydy
dv v v\2
= v+ —=—1+—+(—)
Yy ( W vy)
+dv_ 1+1+(1)2_ 1+ v +v?
VT Yy T v W/ ) v2
dv 1+v+ v? 1+v+v:+ve
= —_ - — | — [ —
vidv dy
= - -
1+ v+ v2+vs v

Integrating both the sides we get:

J’ vidv B J’dy+
i y ‘

Resubstituting the value of x = vy we get

v
= log|—

X
+ log|x|+ = =C

y+X

Y x|+ X _c

(y +x)

Ans: log + log

y+X

Question: 17

In each of the fo

Solution:
dy X + 3y
== — =
dx X—y
dy 1+ 3%
= — = — =
dx 1-7
dy y
= = f(g)

= the given differential equation is a homogenous equation.
The solution of the given differential equation is :

Puty = vx

dv 1+31‘(x
—— =
v de 1=

X

dv. 1+ 3v 1+ 3v—v + v? 1+ 2v + v?
= X— = —V = =
dx 1—v 1—v 1—v




1—v dx
= 1+ 2v + v? V= X
Integrating both the sides we get:

f d dx |
= 1+2V+V2V_ X ¢
J‘ v—1 d dx+
= | ——dv=—-]—+c¢
1+ 2v + v2 X
In|1 + 2v + v?|
= = —In|x| + Inc

2

Resubstituting the value of y = vx we get

Inf1 + 2% + ()7

= : X _— — —In|x| + Inc
E ]

2x
_1)
-

_1)

= log|x + y| + =C

Ans: log|x + y| +

Question: 18
In each of the fo
Solution:

= (x* + 3xyH)dx + (v + 3x%y)dy = 0

dy (2 +3xy)  3xy’ G tD B yGe T D

dx ~ (y® + 3x2y) BXEy(F_a n 1) N x(ﬁ T 1)
3x%y 3x?

dy y

dx N f(;)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= =V xg
%2 1
dv W(S(‘.’x]z + 1) (3(1,’]2 + 1) 1+ 3[:V)2 1
VHY— = ———— 00— = Yy = ————— X —
dx X (("x] N 1) (ﬂ T 1) 3+ W2 v
ax? 3
1+ 3(v)?
3v + (v)3
dv 1+ 3(v)? 1+ 3(v)? + 3(v)? + (v)*
T ¥ T T+ (v)3 V= 3v + (v)3
_1+6(w)? + (v)*
3v + (v)3
3v + (v)* o dx
T 1re(wz+ mF T T x

Integrating both the sides we get:

3v + (v)3 dx
- f1+6(v)2 R T _f§ te




In|1+ 6(v)? + (v)*|

+1 =1
2 n|x| nlc|

Resubstituting the value of y = vx we get

In|1+6@%)? + &
4

+ In|x| = In|c|

=y*+6x3y2+xt=C
Ans: y* + 6x2y2 + x* = C
Question: 19

In each of the fo

Solution:

ﬁﬂz y _ 1 _ 1
woewo-Loer-Je”
d

-2-1Q

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy N dv
= — =V + X—
dx d
. dv 1 1 vV
A X— = = =
d (vx)_l (*. '\-:)_1 1 i,_ "t.'E -V
vy o fEx R
X X
dv vV WV —v/v + v? v
= X— = —v = =
dx \.E—V \.E—V \.E—V
VV—v dx
= dv = —
V2 X
1 1 dx
= —dv——dv = —
vz X

Integrating both the sides we get:

1 1 dx
=>J-—adv—J-—dv= — +c
\E v X

-1
= ——In|lv] = In|x| + ¢
— ~lnlvl = Inlx

Resubstituting the value of y = vx we get

|
'_1
|
=1
—_
(]
—
Il

In|x| + ¢

U
N
f
o
U]
I
@)

X
Ans: 2\/:—10g‘}-" =C
y



Question: 20

In each of the fo

Solution:
dy xy-y> v v,
"Ex e2 3 ¥
dy v
i f(g)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy N dv
T ax VT &
dv VX VEyZ
B B ik TR
V+xdX < (x) V—Vv
dv 5
- v = _
de v
dv_dx
—v2 x

Integrating both the sides we get:

dv dx
— =|—=+c
—v2 X
1
= —=In|x| + ¢
v

Resubstituting the value of y = vx we get

1
=y = In|x| +
X
X
= — = In|x| + In|c|
y
X
= — = In|xc|
¥
x
= ey = XC
X
Ans ey — X

Question: 21

In each of the fo

Solution:
d

= d—i = g(logg) + 1)
d

- 2 -1)

= the given differential equation is a homogenous equation.
The solution of the given differential equation is :

Puty = vx



= ax v + Xd—
v + xg = ?(log (?) + 1) = v(log(v) + 1)
dv
= X = vlogv
dv.  dx
vlogv X

Integrating both the sides we get:

J’ dv dx

= =|—+c
vlogv X

= log|logv| = log|xc|

= log|lv] = xc
= v = &%
Resubstituting the value of y = vx we get
= y = xe*°

Ans:y = xe*®

Question: 22

In each of the fo

Solution:

dy -y
= x&—y + xsmg =10

dy _T,f—:s:;sinE v
=» — =——% ="—3in-
dx X X X

d
-2

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= & =V + Xd—
dve. vx WX .
Vv +X— = ——s8in— = v—sinv
dx
dv .
= X = —sinv
dv dx
sinvv X

Integrating both the sides we get:

dv dx
= | —=—|—+cC
sinv X
v
= logtan(i) = —loglx| + ¢

Resubstituting the value of y = vx we get



= logtan (%) = —log|x| + logc

y
-_J=C
2x

y
-_J=C
2x

Question: 23

= Xtan

Ans: Xtan

In each of the fo

Solution:
d y — xcos? %

e f() AT
d

T

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
:.E V+Xd—

dx
dv .
= X— = —CO0S°V
dx
dv dx
cos2v X

Integrating both the sides we get:

dv dx
= =—|—+c
cosZv X
= tanv = —In|x| + ¢

Resubstituting the value of y = vx we get
y

= tan|=) + In|x| = ¢
(5) + tnix

. ¥ _
Ans: tan (J + Inlx| = ¢
Question: 24

In each of the fo

Solution:

ndy y
= (XCOSX) dx = }’COSX + X
dy ycos% + X

=
dx xcos%
dy v

= =—+se-:E
dx X X



d
SN

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy N dv
= — =V + Xx—
dx d
dv VX VX
V+ X— = — + sec— = v + secv
dx X X
dv
= X— = Secv
dx
dv dx
secv X

Integrating both the sides we get:
dv dx

= |—=|—+c¢
secv X

= sinv = In|x| + ¢

Resubstituting the value of y = vx we get
e
= sin|l=] = In|x| + ¢
(%) = mixi

A : gj E =
ns: sin (K) In|x| + ¢
Question: 25

Find the particul

Solution:

2xy+y2-2x2§ =0
dx

dy 2xy +y° _Y, y?
dx  2xz2  x 2x2
dy v

= the given differential equation is a homogenous equation.
The solution of the given differential equation is :

Puty = vx

dv  2dx
v? X
Integrating both the sides we get:

dv dx
= = = 2 —+c
v X



= — = 2In|x| + ¢
v

Resubstituting the value of y = vx we get

X
= — = 2In|x| + ¢
y

Now,

y=2whenx =1

-1

= 5 = 2In|1] + ¢
L W _x

T (_E) h o (1-log|x|)
Ans:y = 27){

o (-loglx)
Question: 26
Find the particul
Solution:

oy y-wir(f) gy
- TR - )

dy y

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy N dv
= — = —
dx v xdx
dv y y
_ Tl ain2) _ einl
v + de = (x) sin (x) = v —sin“v
dv .
= X— = —
de sin“v
dv dx
= = ——
sin?v X

Integrating both the sides we get:

J‘ dv dx
= , =—|—+4c
sin?v X

= cotv = In|x| + ¢

Resubstituting the value of y = vx we get
y

= cotl=) = In|x| + ¢
) = mixl

y=Ewhenx=1

4
) = In|1| + ¢

= mt(

l—‘|-&=—|:l



=c=1
Ans: cot G) = In|x| + 1

Question: 27

Find the particul

Solution:
dy y(y-—x)
T i x(2y + x)
_ay_v(3-1)
dx x(2%+1)
d
- &)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= E =V + XE

dv "’X(Z?— 1) (vl
& x(2Z+1) V(ZV n 1)
X

dv (Zv—l)
= X— =V -V

dx 2v + 1
dv (ZV —1—-2v— 1) dv —2v
:>de_"F 2v + 1 :>de_2V+l
2v + 1 —dx
= dv =
2v X
1 —dx
dv + (;) dv = T

Integrating both the sides we get:

- Jlov+ o) - -]

In|v|
=>V+T= —In|x| + ¢

Resubstituting the value of y = vx we get

+ = = —In|x| + ¢
y=1whenx=1
1+4+0=-0+c

=c=1

= E—lln::rg|x§,-'| =1
x 2

Ans: E—llgg‘x}-‘| =1
x 2



Question: 28

Find the particul

Solution:
y dy
= Xex—y + x& =0
= xg = y—xe%
dx
dy NARER
= & = (;) — ex
dy y
> X f(g)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= E v + XE
dv VX vx
v + XE = (;)—Ex
dv. |
= de = —¢
dv B —dx
ev X

Integrating both the sides we get:

dv dx

> | —=-|=+c
ev X

= —e vV =—Inx| +c

Resubstituting the value of y = vx we get

s

= —e = —In|x| + ¢
Now,y(1) =0

= — @ = _In|1]| + ¢
=c= -1

= log|x|+e™¥* =1
Ans: log ‘X‘ +taVE =1

Question: 29

Find the particul

Solution:
d
= xez—y + Xd_i =0
= xg = y—xeg
dx
dy NARER
5=



d
SN

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
_— = + —_—
= = v Xd
dv VX vx
vV + XE = (;) —ex
dv .
== _ = —
de e
dv _ —dx
ev X

Integrating both the sides we get:

dv dx

= —_— = - — + cC
av X

= —eV = —In|x| + ¢

Resubstituting the value of y = vx we get

= —e_g) = —In|x| + ¢
Now,y(e) =0

= —e ) = _Inle| + ¢
=c=0

=Yy = - xlog(log|x|)
Ans: y = - xlog(log|x])
Question: 30

The slope of the
Solution:

It is given that:

dy v y ¥

= = — —cot=cos-
dx X X X
dy y

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy N dv
= — =V + xXx—
dx dx
dv VX VX VX
vV + Xx— = —— cot—cos—
dx X X X
dv
= X— = —COtvCOosy
dx
dv dx
= — —

—cotvcosv X



Integrating both the sides we get:

dv dx
——— = | —+c
—cotvcosv X

= — = In|x| + ¢
Cosv

Resubstituting the value of y = vx we get

= __1-' = In|x| + c

1.EJ
4

the curve passes through the point

= In|1] + ¢

=

= sec¥ + log x| =~2
X

. sec + log|x| =2
X

Ans:The equation of the curve is



