20. Homogeneous Differential Equations

Exercise 20

1. Question

In each of the following differential equation show that it is homogeneous and solve it.
xdy = (X + y)dx

Answer

Xdy = (x + y)dx

dy x+y
dx = x
dy y
ﬁ&—l‘f‘;
dy y
- — =1(3)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
—_— — + JE—
=dx v Xd
dv VX
=Vt X—=F F —
dx X
Ry 1+
= X— = vV—vVv
dx
dv :
= i
de
= dv = —
X

Integrating both the sides we get:

dx
fclv=f—+c
X

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

y

Inlx| + ¢
X

y = xIn|x| + cx

Ans:y = xIn|x| + cx

2. Question

In each of the following differential equation show that it is homogeneous and solve it.
(x2 - yz)dx + 2xydy =0

Answer

(x2 - yz)dx + 2xydy =0



== = —

dx 2xy T 2x

d
-2 1)

= the given differential equation is a homogenous equation.

dy y -1 ¥ 2.
“(;)1

The solution of the given differential equation is :

Puty = vx
:&y=v+xg—:
=:~V+XQ=E‘—(2—VX)1
dx 2x X
=:'v+xg=——(2v)‘1
dx 2
dv v 1
T¥x T2 2w
.. ..
dx 2 2v
I’(dv_ (2v2+2)
dx 4v
2v dx
vZ+1  x

Integrating both the sides we get:

2v dx
fﬂ dv=—j—+c
v2+1 X

= Injv? + 1| = —In|x| + Inc

Resubstituting the value of y = vx we get

2
= lnl(g) + 1| + In|x| = Inc

2
= ((%) + 1) (x) = ¢
>x+y’=x
Ans: x% + y2 =ieK
3. Question
In each of the following differential equation show that it is homogeneous and solve it.
xzdy +ylx+y)dx=0
Answer

x2dy + y(x + y)dx = 0

= the given differential equation is a homogenous equation.



The solution of the given differential equation is :

Puty = vx
dy dv
— B v + x&
N dv vx+(vx)2
=V de_ = =
dv
=2 X— = —V—vi—v = —2v-—v?
dx
dv dx
=> e
2v + v? X

Integrating both the sides we get:

f dv dx_l_
2v + v2 X ¢
dv
= = —In|x| + In|c
f1+2v+v2—1 Ix] Icl

dv
= f‘tm' + ln}xl = lnlCI

1 |V+1—1

=_ ——————————————————
nV+l+1

5 | + In|x| = In|c|

v+ 1-1

W + 21n|XI - 2].11'(:'

= lnl

Resubstituting the value of y = vx we get

y
= In|3—=—| + Inx? = In|c|*
- 5 2
y 2 2
= In + Inx* = In|c|
y + 2x

= xzy = cz(y + 2X)

Ans: x2y = c2(y + 2x)

4. Question

In each of the following differential equation show that it is homogeneous and solve it.
(x-y)dy - (x +y)dx =0

Answer

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

L ]

cly_x+y:g X+
==.dx—x—y dx

)

= the given differential equation is a homogenous equation.

,_.
|
% I

dy
B dx

The solution of the given differential equation is :

Puty = vx



= — =V + X—
d d
dv 1+%€
S V+X—=—=%
dx f —=
X
2 dv 1+v
=2 V+xX— =
dx 1—-v
dv 1+4v 1+v—v +v? 1+ v2
X— = -V = —
= dx 1-v 1—v 1—v

Integrating both the sides we get:

fl—vd _J‘dx+
T+ve ' Jx7°€

1 v
— = +
= fl e dv fl 3 vzdv In|x| + ¢

In|1 + v?|
2

= tan~lv-— = In|x| + ¢

Resubstituting the value of y = vx we get

y Inll - (f—;)z
e —

=31

tan = In|x] + ¢

Y Inly? + %%

= tan
X 2

Ans: tan—1¥ = Inly? +x?| &7
X 2

5. Question

In each of the following differential equation show that it is homogeneous and solve it.
(x+y)dy + (y-2x)dx =0

Answer

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

dy 2x-y 2‘{
dx_x+y_1+{

d
-2

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx

d N dv
=._..— —

ax U Yax

i dv 2—? 2—v
oy Ll S _

i Xdx e 1+v

dv 2—v 2—v—v-—v? 2—-2v—v?
= X = -V = =

dx 1+v - 1 €% = 1+ ¥



dv _ 2—-2v—v?
=»de 1+ v

1+ v dx

2 2—v-vi ' X
Integrating both the sides we get:

1+ v J’ i
dv= | —+c¢
2—2v—v2

In|]-2 + 2v + v?|
= — 3 = In|x| + In|c|

Resubstituting the value of y = vx we get

_1n|—2 + 2(‘—:) + ({)2|

2

= In|x| + In|c|

In |-2x + 2y + y?|

= —+ = In|x| + In|c|

=y2 4+ 2xy-2x2=c¢

Ans: y2 + 2xy - 2x2 = ¢

6. Question

In each of the following differential equation show that it is homogeneous and solve it.
(x2 + 3xy + yz}dx - xzdy =0

Answer

(x2 + 3xy + y2)dx - x2dy = 0

dy x2+3xy+y y y2
dy y

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
d . dv
:>d =V xd
+ d 1+3 +(Vx)
= —_— _ eaillsiclil 4
v xdx =

dv
=:»x&=1+3v+vz—v=1+2v..r+v2

dv dx

ﬁ~—_,—
14+ 2v + v2 X

Integrating both the sides we get:

J‘ dv _J‘dx+,
1+2vt+ve Jx 7€

j dv fdx+ ;
= | ———= | —
(v + 1)2 X ¢



(V + 1)—2+1

N = Injx| + ¢’

— =i + ¢
oy nlx| + ¢

L il

— njx| = ¢

Resubstituting the value of y = vx we get

1
= + Inlx| = ¢
Y51 x|

+ Injx| = ¢
+ X

7. Question

In each of the following differential equation show that it is homogeneous and solve it.
2xydx + (x2 + 2y3)dy = 0

Answer

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

dy 2xy 2

= — = = = —
dx x% 4 2y* (i)—l E3 ZE
dy y

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx

dy . dv
= — =V + X—

dx dx

+ dv 2 2v
=V Xo—im—= = —

dx A vx 1 + 2vy2
(Z) +2%

dv 2v 2v + v+ 2v3 3v + 2v3
2= ——=—V = — = -_— =

d 1+ 2v2 1+ 2v2 1 + 2v2

1+ 2v? dx
= — dy = ——

3v + 2v3 X

Integrating both the sides we get:

f 1+ 2v2 dx Lo

—dv = =

3v + 2v3 X ¢
In|3v + 2v3| ,
——— In|x| + ¢

Resubstituting the value of y = vx we get

In(3¥ + 2¢%)3
=>—"‘3 X~ = In|x|] + ¢’

;-»3x2y + 2y3 =C



Ans: 3x2y + 2y3 =:C
8. Question

In each of the following differential equation show that it is homogeneous and solve it.

dy x-2v
dy x-2y
dx 2x-y
Answer

dy X-2y 1—2§

Zax 2Xx—y _2—§
d
- )

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= — =V + X—
dx dx
dv 1'"2%‘E
:>v+x&:—2_£;
X
» dv 1-—2v
= —l —
i xdx 2—v
dv 1-2v 13 2Vt 2%~ V2 1—vR
dx 2—-v 2~V 2—-v
2—vd dx
==.v"’-—lv_:-{
v—2 dx
— V= ——
vi—1 X
v d 2 d dx
vV — V=——
:;vz—l vi—1 X

Integrating both the sides we get:

[ [ - -5+
*JeEar =L x " °

In|vZ —1| s %Iv—l
= —————— =D
2 2 v+ 1

= —In|x| + In|c|
Resubstituting the value of y = vx we get
z
L8 T y
@) -1 g |-
=25 —— e [N

3 —2x51n (y)+1

x

= —In|x| + In|c|

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

In each of the following differential equation show that it is homogeneous and solve it.



2 2

dy x“-y°

— =)

dx 3xy

Answer

dy x2—y?

dx 3xy
d -1

-3+ @
d

--1®

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
d dv
=>'d—=V Xd—
d =1
veag -G+ G
d -1
“xg =G 6
dv 3 v -9 + v?
~ag == —o+(g) ~ gl
3v dx
= —

v
vi—9 X

Integrating both the sides we get:

f 3v dx
=S |tV = | —+¢
vi—9 X
3
= Elnlvz—‘al = In|x| + In|c|

Resubstituting the value of y = vx we get

3 V42
= Eln|(§) —9| = In|x| + In|c|

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

In each of the following differential equation show that it is homogeneous and solve it.

dx 2xy
Answer

dy x*+y?
dx 2xy

=1,

RNy



d
-2

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx

d dv
=>d—=v+x&

d s |
v+x£——§x—x) —(g)

d -1
-0+ )
:x@==_3+g)=:tiﬁ

dx v 2 2v

2v dx
:>V2_4dv=?

Integrating both the sides we get:

j 2v d J’dx_l_
= = —_—
vi—g"" x | ©

In|x| + In|c|

= glnlv2 — 4|
Resubstituting the value of y = vx we get
= 111|(X)2 —4| = In|x| + lnjc]

> 4

= (x2-y?) = cx
Ans: (x2 - y2) = cx
11. Question

In each of the following differential equation show that it is homogeneous and solve it.

dy  2xy
dx (x? -y%)
Answer
dy 2xy
dx xZ—y?
dy 2
ol 5
dy y
=)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= 'a; = V+Xa—



dv 2 2

V+x— = =
dx v\l fvx ) 1=(v)
= )
dv _ 2v
R
2v —_— dx
"1V T T

Integrating both the sides we get:

f 2v — fdx+
= Jo-1" = x €

= In|(v)2—1| = In|x| + In|c|

Resubstituting the value of y = vx we get
V\2 |

=:»1n|— — 1| = In|x| + In|c
) x| + Inlc|

=y =Cly? +x?)
Ans: y = C{y2 + x2)
12. Question

In each of the following differential equation show that it is homogeneous and solve it.

x3£=2xy +y?
dx
Answer
dy
- N S 2
= X i 2xy +y
dy 2xy + y?
= — =
dx x®
dy y "
ad s 2(;) = (;)
dy y
ad = f(;)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
ﬁ&—V‘FX&
xS = 2(B) + () = 20 + 002
VX = 2 <) =20 v
d
= xav = 2v—v + (v)?
d
ﬂX&V=V+(V)2
dv dx

=5 — —
v + (v)2 X



Integrating both the sides we get:

oot A

dv
- fl ; = In|x| + In|c|
;+V+ (V)z_z

dv
=» Jﬁ = lnkxl G lnfcl

v+2)
2 2
i i
L ¥ a3
= In —=5| = In|xc|
2X- lv = =
2 2
= 111| | = In|xc|
1
v
= = XC
v+1

Resubstituting the value of y = vx we get

L b

= XC

® I
4

i |

=y = x(y + x)c
Ans:y = x(y + x)c
13. Question
In each of the following differential equation show that it is homogeneous and solve it.
23y =x2 + xy + y?
dx

Answer

29

dx=x2+xy+y2

= X
dy_xz+xy-l~y2
dx x2
dy AN
&=1+;+()

d
-2 1)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
ST g
dv VX VX 2
—_— = _— — = 2
v+ X 1 x+(x) 14+v+ (v)

dv
— I 2 _ — 2
=>de 1+v+ (v)2—v 1+ (v)



dv dx
"1+ X

Integrating both the sides we get:

o Feo A

=tan"v=In|x| + ¢

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

Ans: tan "~ (y/x) = In|x| + ¢

14. Question

In each of the following differential equation show that it is homogeneous and solve it.

yex2-xn =0
dx

Answer

dx xy—-x* x X
R
y y ¥

)

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

Put x = vy

Integrating both the sides we get:

d d
_V: _‘[_y'.|.c-'I
v2 y

= = —Inly|] + ¢

= Inly] + ¢

=y = x(Inly| + c)

Ans: y = x(In]y| + ¢)



15. Question

In each of the following differential equation show that it is homogeneous and solve it.

d

#di=§+2 (§ -1
d

- & = 1G)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy N dv
Tax VT Yax

v+x%=%+2 (%) =1

ol 2/(v)2=1
=X =V v + (v

dv

k= 2y(v)2—-1
dv dx

= — = 2—

f(v)z -1 X
Integrating both the sides we get:

J‘ dv f dx ;
D e———=2]—+Fi

JWz-1 x

= 1n|v + J(v)2— 1| = 2Inlx| + In|c’|

Resubstituting the value of y = vx we get

= i (g) + (%)2— 1| = 2In|x| + In|c’|

Ansiy + fy? _x? = Clx|3

16. Question

In each of the following differential equation show that it is homogeneous and solve it.



yidx +(x? +xy +y’)dy =0
Answer

= yldx + (x2 + xy + y2)dy = 0

dx X2 + xy + y°
= — = —-——

dy x2

dx Y. Ay
:>d—y=—(1+;+(—))

&)

= the given differential equation is a homogenous equation.
The solution of the given differential equation is :
Put x = vy
dx dv
MCAREE

dv y v \?
sv+y—=—-(1+=+(=
g =t (vy))

dv 1 1\2 1+ v+ v?
:>V+yd—y —1+;+(;) =—T

Il

dv 1+v+v? B + v + v°
=:'ydy— v?2 ks v?2
vidv dy
= = ——
I+ vEvt+ o3 y

Integrating both the sides we get:

J‘ vidv J‘dy
L +8 3 249 y

Resubstituting the value of x = vy we get

= log|— +log x|+ =C
y+Xx (y +x)
Vv X
Ans: log|———| + log‘xl— =€
y+X (v +x)
17. Question

In each of the following differential equation show that it is homogeneous and solve it.
(x-vy) d_‘ =X+ 3y

dx
Answer

dy X + 3y
= — =
dx X—y




dx 1—§
dy y
=~ )

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

dv 1+ 3v 1+ 3v—v + v2 1 4 Zv 4 v2
x 1-v 1—v T T 1y
1—v dx

— = —
=.'h1+2\.r+v2v X

Integrating both the sides we get:

1—v dx+
—_—QQav = — £
1+ 2v+ v2

X
J’ v—1 4 J’dx_l_
= | — — — == c
1+2v+v2v X

In|1 + 2v + V2|
= 5 = —In|x| # Inc

Resubstituting the value of y = vx we get

y ¥y2
1nl+2x+(x)

= —1 %
= 5 n|x| nc
:)“.
= log|x + y| + =C
(x+y)
2.;
Ans: log|x + vy| + =C
(x+y)

18. Question

In each of the following differential equation show that it is homogeneous and solve it.
(x3 + 3xy2)dx + (y3 + 3x%y)dy = 0

Answer

= (x* + 3xy?)dx + (y® + 3x%y)dy = 0

Lb_ e st yGatD
S L - TTV
3x%y 3x2
dy y
=& f(;)

= the given differential equation is a homogenous equation.



The solution of the given differential equation is :

Puty = vx
dy dv
— B v + x&
v P Coopnd V—— =
dx (vx) (V)- T 2
E 1) ( st SRGE
e 3(v)?
T 3v + (v)3
dv 1 + 3(v)? 1+3(v)%+3(v)? + ()4
= R ———— P
xdx 3v + (v)3 x 3v + (v)3
1+6(V)% + (v)*
3v + (v)3
3v + (v)3 § dx
=3 = e
1+6(v)2 + (v)4 v X

Integrating both the sides we get:

3v + (v)3 dx
= f1+6(v)2 + e _I? e

In|1 + 6(v)? + (v)¥|
5 4

Resubstituting the value of y = vx we get

+ Injx| = In|c|

lnll + 6(%)2 3 ({)4
4

+ Inix|.= lalc]
:y4+6x2y2+x4=c

Ans: y* + 6x2y2 + x* = C

19. Question

In each of the following differential equation show that it is homogeneous and solve it.

(X —4/Xy)dy = ydx

Answer

5
y b 4 x x

-z =10

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy 5 dv
= —_— = 2l
ax T Y
dv 1 1 VvV
V3 X— = = = VI_




dv Wv Wv —wv + v? v2
v

=2 X— = e = —
dx Jv-v Vv —v Vv —v
Vv—v dx
= dv = —
v2

1 1 dx
= —dv——dv = —
vz ¥

Integrating both the sides we get:
1 1 dx

= j""i‘dV"“f“‘dV - f— +C
vz v X

—1
= ——Inlv| = Injx| + ¢

Vv
Resubstituting the value of y = vx we get

= ——ln(%) = In|x| + ¢

()

=2 ’§_+]0g|}| =C
}.’

Ans: 2 i+log‘y‘ =C
1‘},

20. Question

In each of the following differential equation show that it is homogeneous and solve it.

23y +y2 =xy

dx
Answer

dy xy-y> y ¥y,
T ax . x2 X (x)

d
-2

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy & dv
=dx_v de
dv VX VX, 2
i |l = — 2
v+xa—x (x) =V—V
dv 5
:xdx— v
dv_dx
-vZ x

Integrating both the sides we get:



dv fdx
—v2 X

1
= — = In|x] + c
Vv

Resubstituting the value of y = vx we get

1
=y = Inlx| + ¢
X
X
= — = In|x| + In|c|
¥
X
= — = In|xc|
¥
i
= e¥ = XC
X
Ans: oy = xc

21. Question

In each of the following differential equation show that it is homogeneous and solve it.

xﬂ=}r{logy—logx+1)

dx

Answer

= g-iz = %(logg) + 1)
d

- -

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

Puty = vx

v + :~cE = ?(log(?) - 1) = v(log(v) + 1)

dv dx

= —
vlogv X

Integrating both the sides we get:

j dv fdx
= = =% &
vliogv X

= logllogv| = log|xc|

= loglv| = xc
= v = e¥

Resubstituting the value of y = vx we get



=y = xe*
Ans: y = xex¢
22. Question

In each of the following differential equation show that it is homogeneous and solve it.

xg—y + xsini =0
dx X
Answer
dy y
——vyv + xsin=- =0
= de v xsm)(I

dy y—rx;sini’—(r y oy
= — = —= = ——gin=-
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
=2 —=vV+x—
dx dx
dv. wvx  wx X
V+ X— = ——sin— = ¥—sinv
dx
dv :
= X— = —sinv
dx
dv dx
= — = ——
sinv X

Integrating both the sides we get:

dv dx
prendi—lanll (iecat ol >
smv X
\'
= logtan(i) = —log|x| + c

Resubstituting the value of y = vx we get

= logtan (2—5;) = —log|x| + logc

=
\ 2X )

"y
= Xtan

Ans: Xtani }_] =iC
Iy

N, a—d

23. Question

In each of the following differential equation show that it is homogeneous and solve it.

dy '

X—2 =Yy - Xcos?

dx . }:J




Answer

5 % _ ¥ —Xcos~ (;) _ (y) B COSZ (y)
dx X
dy y
= FIL

= i (x)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy & dv
= = = —
dx b xdx
dv VX L (VX -
V+Xd—x'= (;)—COS (?) = V— COS“V
dv 3
= X— = —COS“V
dx
dv dx
cos2v X

Integrating both the sides we get:

J’ dv jdx
= 5. === —F
COS2V x

= tanv = —In|x| + ¢

Resubstituting the value of y = vx we get
y

= tan|{—) + Inlx| = ¢
) + mix

Ans: tan (%) + Inlx] = ¢

24. Question

In each of the following differential equation show that it is homogeneous and solve it.

f }I! \ d}; J. }(D .\
[XCOS—J—= }fcos—fo
\ x /Jdx |\ %)
Answer
¥\ dy ¥
XC0S—)— = ycos— + X
hi ( x)dx y X

¥
dy  ycosg + X

~dx xcos?
X
d
P + secX
dx x X
dy y
=g = 1)

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

Puty = vx



=>d——v+xa—
dv
v+x&=—+sec—=v+secv
dv
= X = secv
dv dx
secv X

Integrating both the sides we get:

dv dx
= |—=|—+c¢
secv X

=sinv = In|x| + C

Resubstituting the value of y = vx we get
o
= sin (;) = Inlx| + ¢

Ans: sin (%) = In|x| + ¢

25. Question

Find the particular solution of the different equation.2xy + y? - 2x2£ = 0, it being given that y = 2 when x
dx
=1

Answer

2xy+y2—2x2g =0
dx

dy _ 2xy +y _ y N - i
dx 2x2 X 2x2
dy y

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy > dv
=:»dx_v de

i dv  wx " (vx)?
X— = —
b dx X 2x2

dv  v?
= X— = =
dx 2
dv 2dx
= = —
v2 X

Integrating both the sides we get:
dv dx

= | —==2|—+¢c
v2 )

1
:>T=21n|x|+c



Resubstituting the value of y = vx we get

X
= — =2In|x| + ¢
y

Now,

y=2whenx=1

=1
achi—an 2In|1| + ¢
1 . 2X
— —— P = T = T
= ( 2) (1-log|x|)
Ans: y 2x
ns; y = ——mm————
(1-log|x])
26. Question
Find the particular solution of the differential equation [\gm ; —v) dx + xdy = 0, it being given thaty =
X
E when x = 1.
4
Answer
R d_y Y xsin ( ) (y _st(y)
dx
dy y
= f(;)

= the given differential equation is a homogenous eqguation.

The solution of the given differential equation is :

Puty = vx
d dv
= i v+ xd—
v+ xg = (—)— sz(y) = v —sin?v
dx
dv 5
= X = —sin%v
dv > dx
sin?v X

Integrating both the sides we get:

= j = f— + C
sinZv

= cotv = In|x| + ¢

Resubstituting the value of y = vx we get

=5 cot(g) = In|x| + ¢

T

y=_whenx=1

4



= cot(%) = In|1] + ¢

=2C= 1
Ans: cot({) = Inlx| + 1

27. Question

: : : . , . dy yQRy-x)
Find the particular solution of the differential equation — = ———— given thaty = 1 when x = 1.
dx x(Qy+x)
Answer
dy y(y-x)

~* dx x(2y + x)

gy v(2i-1)

~ dx x(2 + 1)

d
-2

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
—_— — + ep—
= = v xdx
L vx(2Z-1) (2v—1)
VT X I,((2‘*_‘<+1)_"2v+1
dv_ (Zv—l)
=>de ¥ 2v + 1
dv (2v —-1—=2v— 1) dv —2v
= —= = _— =
T T v+ 1 X T w1
2v + 1 —dx
= dv =
2v X

=dv + (Z—L)dv ==

b 4

Integrating both the sides we get:

= [(av + (55)av) = - i

In|v|
=>v+T= =Inix| + ¢
Resubstituting the value of y = vx we get
y  Inf;
==+ = —In|x| + ¢
< 5 x|

y=1lwhenx=1

1+0=-0+c



ﬂC:l

= E+llog\xy] =1
x 2

0
Ans: };—Eloglh}l =1

28. Question

Find the particular solution of the differential equation xeV/x - y + xd_‘ = 0, given that y(1) = 0.
dx
Answer
y dy
= Xex—y + xa =0
dy y
= me—= W
de ¥ ex
dy vy ¢
-0

d
= % f(i)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy N dv
=>dx“v de
G dv (vx) vE
v — = {—]=
de X e
dv_ .
=>de— e
dve. —dx
= — = —
ev X

Integrating both the sides we get:

dv dx
—=—-|—+c
ev X

= —e Vv = —Inlx| + ¢

Resubstituting the value of y = vx we get

= —e“@) = ~Jalx] + ¢
Now,y(1) =0

= — @ = _In|1| + ¢
=2 c= -1

= log|x|+e™¥* =1

Ans: loglxl g P =



29. Question

dy

Find the particular solution of the differential equation xeV/x - y + Xx— =0, given that y(e) = 0.
dx
Answer
y i dy o
= Xex— X =
dx
dy y
= X— = y—Xe
dx y :
dy v\ ¥
= & = (}—{) — B
dy y
=2 = IS
= dx (x)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
= %~v+xg—v
dv VX vx

v+x&= (¥ —ex

dv v
= x&= —e

dv. —dx
ST x

Integrating both the sides we get:

fdx
-|—+c
X

= —eV = —Inlx| + ¢

Resubstituting the value of y = vx we get

= —e‘g) = —In|x| + ¢
Now,y(e) =0

= —e @ = —Inle|] + ¢
e =10

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

,\.J \

y |
The slope of the tangent to a curve at any point (x,y) on it is given by — —| cot = 'i COS— : where x>0 and

X | \}\ X )

-( n A
y>0. If the curve passes through the point} 1. — J, find the equation of the curve.

Answer



It is given that:

dy y ¥ ¥
=p = = = — oL~ COS—
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 i dv
= — =V + X—
dx dx
dv VX VX VX
v+ X— = ——cot—cos—
dx X X X
dv o
= X— = —cotvcosv
dx
dv dx
= =

—cotvcosvy X

Integrating both the sides we get:

dv dx
:f____= X e

—cotvcosv X

1
= — =In|x| + ¢
cosv

Resubstituting the value of y = vx we get

= v = In|x| + ¢
COS‘—(

s
the curve passes through the pointl 1,_]
. 4

= = = In|1] + ¢
cosli'L

s c= 2

= Secl-:—loglxi =2
X

Ans:The equation of the curve is: secy . log M - .\E
X



