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
d
=:-—y=1-l-E
dx X
dy y
ﬁa—f(g)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
ﬁ& V+Xd_
dv VX
=vV+x—=1+—
dx X
dv
= X-=1+v—-v
dx
dv_l
=:-de—
dx
= dv = —

Integrating both the sides we get:

dx
J-dv=f—+c
X

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

y

X

In|x| + ¢

y = xln|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 - y2)dx + 2xydy = 0

Answer

(x2 - y2)dx + 2xydy = 0



o _yiext oy oy,
T & 2xy 2% [:x)

d
-2

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
= g v + X?
=>V+XE=E—[:2—W) !
dx  2x X
= v+ XE =-—(2v)!
dxk 2
. de v 1
dg 2 2v
. de v 1
dx 2 2v
. de B (2V2 + 2)
dx 4v
2v dx
T+l x

Integrating both the sides we get:

— +
J-V2+1 J- ¢

= In|v? + 1] = —In|x| + Inc

Resubstituting the value of y = vx we get

2
= 111|g) + 1| + In|x| = Inc

- (@2 + 1)) =

= x2 + y? =

Ans: x2 + y? = cx

3. Question

In each of the following differential equation show that it is homogeneous and solve it.
x2dy + y(x 4+ y)dx = 0

Answer

x2dy + y(x + y)dx = 0

2

W vty vy
dx X2 X x2

d
-2

= the given differential equation is a homogenous equation.



The solution of the given differential equation is :

Puty = vx
dy dv
P — + _
=:-dX v Xd
dv vk (vx)?
= V+x—=—|—
dx X x2
dv
= X— = —v—vi—y = =2v—v?
dx
dv dx
= — = ——
2v + v2 X

Integrating both the sides we get:

J‘ dv dx+
2v + v X ¢

dv
= T v i vl —In|x| + In|c|

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

1 [v+1-1
= Elll|m + 111|X| = lIlICI
v+ 1-1
= lll|m| + 2In|x| = 2In|c|

Resubstituting the value of y = vx we get

¥

X

= In|5 + Inx? = In|c|?

= ln|y | + Inx? = In|c|?

+ 2x
= x2y = c2(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

dy x+y dy 1+%
= — = = = = —2F
dx Xx—y dx 1—%
dy y
S & f(g)

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

Puty = vx



= — =V + Xx—
dx d
. dv 1"‘%‘
=V +xXx— = =
d 1—:
N dv 1+ v
=V +X— =
d 1—v
dv 1+v 1+ v—v + v? 1+ v?
=:-de— 1—v V= 1—v T o1-v

Integrating both the sides we get:

J’l—vd dx+
1+V2V_ X ¢

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

. In|1 +v?
= tan v—f = In|x| + c

Resubstituting the value of y = vx we get

2
111|1 + (E)
—ly X
tan~t=— > = In|x| + ¢
In|y? + x?
= tan1Y = Inly” + x7| +
X 2
2 2
Ans: tan_:L% — @ +c

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 Zx—y_Z—E

dx x+y 1472

dy y
i’ﬁ—f(;)

= 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—? 2—v
=V +X— =

Xk 1+ = 1+v
X

dv 2—v 2—v—v—y? 2 —2v—vy?
= X— = = —
dx

1+ v V= 1+ v N 1+ v




dv  2-—-2v—v?
=:-de— 1+ v

1+ v dx

e — v [ p—

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

v=|—+c¢

J‘ 1+ v dx
2—2v—v? X

In|]-2 + 2v + v?|
2

=

= In|x| + In|c|

Resubstituting the value of y = vx we get

111|—2 + 2(%) + G)z

- = In|x| +1
= 5 n|x| n|c|

In |—23-.'+ 21.r+1.r2|

= —+ = In|x| + In|c|

=y2 +2xy-2x2 =c

Ans: y2 4+ 2xy - 2x2 = ¢

6. Question

In each of the following differential equation show that it is homogeneous and solve it.
(X2 + 3xy + y2)dx - x2dy = 0

Answer

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

dy x*+ 3xy + y? 2
=:-—y= Y }’=1+3E+£
dx x2 X x?
dy y
i’ﬁ—f(;)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
P — + _
=:-dx v Xd
dv vx  (vx)°
>V +x—=1+3—+—
dx X x2
dv
=>X£=1+3V+V2—V=I+ZV+V2

dv dx

N ———

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

J’ dv dx+ ,
1+ 2v +v2 X ¢

J‘ dv —J-dx+’
= v+ 1?2 Jx ¢



(v+ 1)2+1

= Inlx| + ¢
-2 +1 x|
- — =In|x| + ¢
v+1 x|
+ Injx| = ¢
v+1 x|

Resubstituting the value of y = vx we get

1
+ Injx| = ¢
7 + Ikl

=

+ Inlx| = ¢
y + X

7. Question

In each of the following differential equation show that it is homogeneous and solve it.
2xydx 4+ (x2 + 2y?)dy = 0

Answer

2xydx + (x2 + 2y?)dy = 0

dy 2xy 2
dx  x2+2y2 (Ot 4 2¥
dy _ (¥

e 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
VT R T () 4o 12

X X

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

dx 1+ 2ve 1+ 2ve 1 + 2v?

1+ 2v? dx
= — 1AV = ——

3v + 2v3 X

Integrating both the sides we get:

J’lJrZV2 dx_l_ )
——dv =] —+c¢
3v + 2v3 X

In|3v + 2v3|
: —_—

= In|x| + ¢’
- x|

Resubstituting the value of y = vx we get

y ¥y2
In 3x + 2(3)

= In|x| + ¢’
- x|

=3x%y +2y3=C



Ans: 3x%y + 2y3 =C
8. Question

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

dy x-2v
=1 L 0
dx 2x-vy
Answer

dy  x—2y 1—2§

dx  2x-y 2—%
d
L)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= — =V + xXx—
dx d
v  1-27
= V+X— = — e
d 2—:
N dv 1—2v
= v Xd = 7y
dv 1-2v 1-2v + 2v—v? 1-v?
dx 2—v 2—v 2—v
Z—Vd dx
=>V2—l V= X
v—zd dx
= vV = ——
vi—1 X
v q 2 d dx
vi—1 v vi—1 V= X

Integrating both the sides we get:

J’ v d J’ 2 v — J’dx+
= V?—ZL"F Vz—lv_ X ¢

In|v? — 1| 1 |v
: _—

®x—=In

-1
> 2 > 1| = —In[x| + In|c|

v +

Resubstituting the value of y = vx we get

e s -

2 x=In|l—=——| = —In|x| + In|c|
2 271) + 1

= (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.



4 =0
dx 3Xy
Answer
dy XE_FE
dx 3xy
dy AN y
= %= "G + &)
d
-2

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
= g—v+x?
d -1
a7 ()
d -1
-+ ()
dv 3 v -9 + y?
:XEZZ_;JF(E): 3v
3v dx
= B —

v
vi—9 X

Integrating both the sides we get:

3v dx
= J-Vz_gdv = ;+ c

3
= Elnlv2 —9| = In|x| + In|c|
Resubstituting the value of y = vx we get
3 V2
= Eln|(§) —9| = In|x| + In|c|

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

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

dy x*+y’
dx 2xy
Answer

dy x? + y?
dx 2Xy

dy ANE
- & -~

-(53)



dy y
= i f(;)
= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
ﬁg—V XE
dx d
d -1
e - -
d -1
R
dv 2 v —4 + y?
=xx ==+ () =—%
2v dx
:'v?—-ﬂ:v:;

Integrating both the sides we get:

J’Zv dx

= dv = | — + ¢
X

2

vi—4
= Elnlv2 — 4| = In|x| + In|c|
Resubstituting the value of y = vx we get
= m|(¥)2 - 4| = In|x| + In|c|
X

= (x? - 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
T dx  xz-y?
dy 2
TET OO
d
-2-1

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :



dv 2 _ 2
dx (3)_ _ (1‘) (V)= —(v)

dv - 2v
= Yix (v)z2—1
2v v — dx
= (v)z—1 VST

Integrating both the sides we get:

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

Resubstituting the value of y = vx we get
= m|(¥)2 - 1| = In|x| + In|c|
X
=y =C(y? + x?)
Ans:y = C(y? + x2)
12. Question
In each of the following differential equation show that it is homogeneous and solve it.
') dV 3
X° - = jx'}r +y°

Answer

d
S 2 = 2xy + y°

dx
dy 2xy + y?
ax ~ x2
d 2
LB
d
ST

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
ﬁ& V+Xd_
rx o 23+ () - 2w + v
v de_ " <) = v v
dv
_ — _ 2
= X 2v—v + (v)
dv
o 2
:de v + (v)
dv dx

= —— = —
v + (v)2 X



Integrating both the sides we get:

J‘ dv _J’dx+
= v+ (w2 ] x ¢

dv
S E
FRa Al 0

; = In|x| + In|c|

4

dv
= J-(—l = In|x| + In|c|

2 2
V+E) —
2 2
1 1
1 V373
= 7In 5| = In|xc|
2%= v+ + -
2 2 2
|| = b
= In = In|xc
+1
v
= XC
v+1

=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.

xzﬁ=x2+xy+y2
dx
Answer

dy

2 e 2
:'de X*+xy+y
dy_x2+xy+y2
=>dx_ X2

dy ARAS
=§-E=l+_+(_)
dy y

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
ﬁE—V‘i‘XE
dv VX VX 2
v+x—=1+—+(—) =1+v+ (v)?
dx X X
dv
=2x—=1+v+W?-v=1+ (v)?

dx



dv dx

BTG

Integrating both the sides we get:

J‘ dv _J’dx_l_
= 1+ (w2 Jx ¢

=tan v =In|x| + ¢

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

Ans: tan ~ (y/x) = In|x| + ¢

14. Question

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

5 5 dy
V o+ (X" —xv)— =0
o Todx

Answer

d« xy—-x* x X,
5=
v y y

dx f(x)
= — = j—
dy y

= 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 vy (vyf
= = 2 _|£
Ty Ty Yy
= E—V—Vz—v

dv ,
:yd—y=—v

dv dy
= — = —-—

v y

Integrating both the sides we get:
dv d
- = _J-_Y + c
v y

-1
= —/— = —Inly| + ¢

X
¥

=

¥ =

= Inly| + ¢

=y = x(Inly| + ¢)

Ans: y = x(In|y| + ¢)



15. Question

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

=§'E=

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= E = V+XE
dv Vi 2
V+XE = — (g) -1
dv e —
= X— =v—-v+ 2/(v)2-1
dx
dv —_—
= X— = 2-\,-(‘-’)2_1
dx
dv - de
Jv)z-1 X

Integrating both the sides we get:
= J-L = ZJ-§ +
J2-1 X
= lnlv + le = 2In|x| + In|c’|
Resubstituting the value of y = vx we get

= In G) + G)z— 1| = 2In|x| + In|c'|

16. Question

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



yidx +(x7 +xy +y2)dy =0
Answer

= yidx + (x2 + xy + y3)dy = 0

dx x2 + xy + y?
= - = — v ¢

dy x?2

dx y V2
=?‘d_y——(l+;+(;))

dx f(X)
= — = —
dy y

= 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 2
=>v+yd—y=—(l+i+(1))

. dv - +()2 1+ v+ v?
= _— = — — — - - -
v yd v V2

dv 1+v+ v? B 1+v+v:+ve
ydy_ Ve V= v?
vidv dy
= -
1+v+vZ+ve y

Integrating both the sides we get:

J‘ vidv J’dy_l_
= = — e
1+v+v2+vs v ‘

Resubstituting the value of x = vy we get

X
+log|x|+ = =C

y+X

= log

}.'

Ans: log + log

X
X[+ - =C
(y +x)

y+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

T & X—y



dy 1+ 3{
x  1-7
dy N
o =)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
P — + _
=:-dX v Xd
dv 1+ 3—
V+x— = -
d 1—?
dv. 1 + 3v 1+ 3v—v + v? 1+ 2v + v?
dx 1—v 1—v 1—v
1—v dx

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

J‘ 1—v q dx_l_
= S = —
1+2v+v2v X €
J’ v—1 q dx+
= l+2V+V2V_ X ¢

In|]1 + 2v + v?|
= 5 = —In|x| + Inc

Resubstituting the value of y = vx we get

Inf1 + 2% + ()7

' = — = -1 + 1
= 5 n|x| nc
"'l
= log|x + y| + =C
_1)
5
Ans: log|x + y| + =C
X+Y)

18. Question

In each of the following differential equation show that it is homogeneous and solve it.
(x3 + 3xy2)dx + (y3 + 3x2y)dy = 0

Answer

= (x* + 3xyHdx + (y® + 3x%y)dy = 0

dy (x* + 3xy?) 3xy? (3; +1) y[: +1)
= — = - = - - —=
d 3 + 3x2 3x2y(y? y o
X @RI I(y) x(L4)
dy y
e f(g)

= the given differential equation is a homogenous equation.



The solution of the given differential equation is :

Puty = vx
dy dv
= E v + Xd—
x* 1
dv VX(a(vx)z + 1) (3(1.’]2 + 1) 1+3(v)?* 1
VrYX— = ————— = Yy = % —
dx X (':"x] + 1) (ﬂ + 1) 3+ (V)2 v
3x? 3
. 1+3(w)7
3v + (v)3
dv 1 + 3(v)? 1+3(v)2+ 3(v)2 + (0)*
= _— = —-— —
de 3v + (v)3 v 3v + (v)3
B 1+6(v)? + (v)*
N 3v + (v)3
3v + (v)*? o dx
T iremz+ (wrF T x

Integrating both the sides we get:

3v + (v)3 dx
= J-1+6(v)2 vl _f¥ T

In|]1+6(v)% + (v)¥
= 4

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

Inf1+6() + (O)*

= , + In|x| = In|c|

>yt +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 — jXy) dy = ydx

Answer

dy_ y B 1 1
Tdx T x— -

d
-2

= 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 1 vV
V+x— = = =

e



VV—v dx
S—dv
v
1 1 dx
= —wdv——dv = —
vz v X

Integrating both the sides we get:

1 1 dx
=>J-—3dV—J-—dV= — +c
vz v X

= ——In|v|] = In|x| + ¢
5~ Inlvl = Inlx]

Resubstituting the value of y = vx we get

= 1 —lng) = In|x| + c

()

:2\/g—log‘y‘ =C

v

Ans: zﬁ—log‘y‘ =C
v

20. Question

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

24 y? = xy
Answer
- 5 -1

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= E V+Xd—

V+x—=——|—] =v—v
dx X X
dv ,
= X— = —V
dx
dv dx
vz  x

Integrating both the sides we get:



dv dx
—=|—+c
—vz X

1
= — = In|x| + c
v

Resubstituting the value of y = vx we get

1
=7 = In|x| + c
X
X
= — = In|x| + In|c|
y
X
= — = In|xc|
y
X
= ev¥ = XcC
x
ANS: oy — xc

21. Question

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

xﬁ:y(logy-logx+1)
x

Answer
d

= d_i = g(logg) + 1)
d

-2

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= E =V + Xd_
dv  vx VX
v+ x— = —(log(—) + 1) = v(logv) + 1)
dv ]
= Ei—
Xz = Viegv
dv dx

=1 =
vlogv X

Integrating both the sides we get:

J‘ dv dx
= = | —+c
vlogv X

= log|logv| = log|xc|

= loglv] = xc
XC

= V=28

Resubstituting the value of y = vx we get



= y = xe*
Ans: Vv = xa®c
22. Question

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

xg—y + xsinz =0
X
Answer
dy y
= X——v + xsin— =0
dx y X

dy y—xsini v ¥
= — = ———= = =—3sin-
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 N dv
= — =V 4+ X—
dx dx
dv. v  wvx .
V+ X— = ——35in— = v—sinv
dx X X
dv .
= Xx— = —sinv
dx
dv dx
= T = ——
sinv X

Integrating both the sides we get:

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

Resubstituting the value of y = vx we get

= logtan (%) = —log|x| + logc

y
2x

y
-_J=c
2x

23. Question

= Xtan

Ans: Xtan

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

3

dy

X2 =y - xcos?




Answer

d v —xcos? (Y
-2 ()

d
-2

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
P — + _
= = v Xd
dv VX VX
v + X = (—)—cosz (—) = v— cos?v
dv .
= X— = —COS8°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| = ¢
) + nixl

Ans: tan G) + In|x| = ¢

24. Question

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

}.' J d}' }r J
XCO5— |— = ¥Q05— | +X
X X
Answer
= (xcosg)g = _T,fl:l::-sE + X
X/ dx X

dy ycos% + X

dx xcos%
d

= & = y + se-:E
dx X X
dy y

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

Puty = vx



d 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
. (¥
= sin|=) = In|x| + ¢
() = mlx

Ans: sin (}') = In|x| + ¢

X

25. Question

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

dy 2y +y° _y ¥

dx  2x2  x  2x2

dy y

- = f(=
= dx (x)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= E =V + XE
N dv  wx (vx)?
VIR T X 2x2
dv  v?
"X T 2
dv B 2dx
vz x

Integrating both the sides we get:

dv dx
= | = = — +c
v X

= — = 2Inlx|] + ¢
v



Resubstituting the value of y = vx we get

X
= — = 2In|x| + ¢
y

Now,

y=2whenx=1

= — = 2In|1] + ¢
. 11l

co= (v X
=12 (1-log|x|)
Ansiy = — =
o (-log[x)
26. Question

.2 Y
Find the particular solution of the differential equation J Xsm~ ——y

] X

L8

T
— whenx =1.

1

Answer

g—y_“m%5=(g_mm@)
X X

T X
d
L)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
= g =V + X?
v+ XE = (E)_ sin? (—) = v—sin®v
dx X

dv )
= X = —sin%v

dv B dx

sin?v X

Integrating both the sides we get:

dv dx

= , =—|—+c
sin2v X

= cotv = In|x| + ¢

Resubstituting the value of y = vx we get
y

= cot|=) = In|x| + c
(3) = mixl

y=Ewhenx=1

1

}dx + xdy = 0, it being given thaty =



T
= cot(%) = In|1] + ¢

: AR
Ans: cot (J = Inlx| + 1
27. Question

. . . . . _dy  y@y-x)
Find the particular solution of the differential equation — = ,,7) given thaty = 1 when x = 1.
X2y +X

Answer

LY yey-x)
dx  x(2y + x)

o v(2Z-1)
dx  x(2%+1)
d

S )

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= E V+Xd_

dv W(Z?— 1) 2v—1
= = V(ZV + 1)

dv (Zv—l)
= X— =V -V

dx 2v + 1
dv (Zv —1—2v— 1) dv —2v
= X— = = ¥— =
de 2v + 1 de 2v + 1
2v + 1 —dx
= dv =
2v X
—dx

=dv + (i)dv = —

X

Integrating both the sides we get:

~ [(av+ () = =[S+

In|v|
+—— = —Inlx| + ¢

Resubstituting the value of y = vx we get

Y

In
X

+ =~ = —Inlx| + ¢
. Ix

=

ol

y=1lwhenx=1

1+0=-0+c



=2c=1

= i_ilgg‘x}| =1
x 2

Ans: ‘——llOg‘X‘-| =1
x 2

28. Question

Find the particular solution of the differential equation xe¥/* - y + xd_1L = 0, given that y(1) = 0.
dx
Answer
y dy
= Xex—y + XE =0
dy y
= de = y —Xex
dy v ¥
-0
dy y
= i 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 vx
V—I—XE = (;)—Ex
dv_
=:-de— e
dv_—dx
ev X

Integrating both the sides we get:

dv dx

= | —-—=—-—|—+c
ev X

= —eV = —In|x| + ¢

Resubstituting the value of y = vx we get

= —e_@ = —In|x| + ¢
Now,y(1) =0

= — @ = _In|1]| + ¢
=c= -1

= logx|+e™¥* =1

Ans: ]0g|x| +te ¥ =1



29. Question

Find the particular solution of the differential equation xe¥/* - y + xd_t' = 0, given that y(e) = 0.

Answer
y dy
= Xex—y + x& =0
= xﬂ = y—xe%
dx
dy vy ¥
-0
dy y
el f(;)

= the given differential equation is a homogenous equation.

The solution of the given differential equation is :

Puty = vx
dy dv
= E vV + Xd_
dv VX vx
v + X& = (;)—Ex
dv .
= _ = —
de e
dv B —dx
ev X

Integrating both the sides we get:

dv dx

= - = - — + cC
ev X

= —aV =—-Inx| +c¢

Resubstituting the value of y = vx we get

= —E_G) = —Inlx| + ¢
Now,y(e) =0

= — @ = _Inle| + ¢
=c=20

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

v
cot—
X

y
cos— |, where x>0 and

X

1'.*
The slope of the tangent to a curve at any point (x,y) on it is given by — —
X

LT

y>0. If the curve passes through the point[ ] find the equation of the curve.

Answer



It is given that:

dy y 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 dv
= — =V + X
dx d
dv VX VX VX
V+ X— = —— cot—cos—
dx
dv
= X— = —COotvCosy
dx

dv dx
—Ccotvcosy X

Integrating both the sides we get:

dv dx
= |———=|—+c
—Cotvcosv X

= —— = In|x| + ¢
sV

Resubstituting the value of y = vx we get

= — =Inlx| + ¢
cos_

.
the curve passes through the point[ 1__J
4

1
= == In|1] + ¢

. . y
Ans:The equation of the curve is: sec = + Jog ‘X‘ - \E
X
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