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(Chapter 9)(Differential Equations)

XII
Exercise 9.5

Question 1:

(.\': + .\j\')d_r B (.\‘3 +y° )a’x

Answer
The given differential equation i.e., (x> + xy) dy = (x? + y?) dx can be written as:

dy _x*+)°

3 A (1)

dx  xT+xy

Now, F(Ax,Ay)= (’{-\'): +(/1y)2 i X+
@ " (/1,\-)3 +(,{'\-)(/{}.) 2 +xy

=A"F(x,»)

This shows that equation (1) is a homogeneous equation.
To solve it, we make the substitution as:

y = VX

Differentiating both sides with respect to x, we get:

dy

Substituting the values of v and dx in equation (1), we get:
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dv X +(x)

Vb X =
dx  x"+x(wx)
dv  1++°
=2>V+X—=
dx  1+v
A PR T+v* )=v(1+v)
st o (L)oo
dy I +v |+v
dv 1=v
X e
dx  1+v
l+v dx
= | — =d]!=—
l=v X
2—-1+v dx
= )dv:——
|—v X
2 dx
g —l]d\'=—
|—v X

Integrating both sides, we get:
—2log(1-v)-v=logx—logk

=v=-2log(l1-v)-logx+logk

z\.':log{ k ]
x(1-v)

(x-3)

{x= y): = ke *

This is the required solution of the given differential equation.
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Question 2:

, X4y
l,’ =

X
Answer

The given differential equation is:

d\i x' (1)

Let F(x,y)= x+}‘-
¥

Now, F(Ax.Ay)= ARERY EED A"F (x,y)
Ax x
Thus, the given equation is a homogeneous equation.
To solve it, we make the substitution as:
y = VX

Differentiating both sides with respect to x, we get:

? dv
—— =v+X
dx dx
dy
Substituting the values of y and dx in equation (1), we get
dv  x+wx
V+X—=
X X
dv
=>v+x—=1+v
dx
dv
x—=]|
dx
dx
= dv=—

X

Integrating both sides, we get:
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v=logx+C

‘V
= ~=logx+C
X

= y=xlogx+Cx
This is the required solution of the given differential equation.

Question 3:
(x=y)dv—(x+y)dx=0

Answer

The given differential equation is:
(x=y)dv—(x+y)dx=0

dv x+y
== (1
dc x-y (1)
Let F(x,y)= oS
x-y

/{x +/{J" _ -.\'+ }' — zh i F(_\',»")

ol AR A= AX—Ay x-y

Thus, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = VX
d d
=2>—{)y)=—(wx
ci\’(}) d.\'(n)

dy dv
——=yv+yX—
dx dx
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dy

Substituting the values of y and %

dv x+w |+v
V4 X—= =
dx x—wvwx l—v
dv  1+v I+v—v(1-v)
X—= -y =

de 1—v l—v
‘ﬂ_l+v:

Tdx  1-v
I-v _dx

dv=—

:(I+v3) x

] v dx
= - — ldv=—
l4+v: 1=y X

Integrating both sides, we get:

tan”' r—%log(l+v3)=logx+(‘

= tan”' -"‘—']-—l—k)g!l +(lJ :|=logx+C
x) 2 X

afy) 1 x4y
= tan”' '—-]——log — |=logx+C
Xt 2 X

a(y) 1 : ) ) :
= tan' '—J——[Iog(x"+,1")—Iogx']=log.\‘+(
ot 2

= tan’ %] :%log(.\'2 +y’)+C

This is the required solution of the given differential equation.

Question 4:
(x =y )dx+2xy dy=0

Answer
The given differential equation is:
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(.\‘3 -y )air +2xy dv =0

5_Jf-)
DI 3% sil)
Let F(x,y)= —(.\'3‘(—"_\")
O o ) e ) ST
’ 2(Ax)(Ay) 2xy ’

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = VX
d d
=—{yV)=—(vx
d.\’("‘) d\'(n)

dy dv
— =yv+XxX—
dx dx

?

Substituting the values ofy and -

1 . dx
ey | ()
dx 2x+(vx)

Integrating both sides, we get:
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log(l +v")= ~logx+logC = IogS
x
C

=14+vi==
i,

[ 1'3} C
= 1+=|==
X X

=>x +y =Cx

This is the required solution of the given differential equation.

Question 5:

X =—x'=2y" +xy
dx

Answer

The given differential equation is:

, dy 5 5
X ==X =2y +xy
dx

dv XF —2}'3 +xy (l)

dx x?
I, By "

, XT =2y +x)
Let F(x,y)=—F5—.

X

Z_‘:—Z/{':- ST > I - -
F(/‘--\‘~/l.\‘)=( x) ~2(4y) +(Ax)(y) -2y +n
(4x) x

Therefore, the given differential equation is a homogeneous equation.

=A"-F(x.y)

To solve it, we make the substitution as:
y = VX
dv

av
=S =y X—
dx dx
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Substituting the values of y and
dv X =2(x) +x-(vx)

dx X’

(I\' 5
= v+x—=1-2v" +v
dx
(," >
=>x—=1-2v
dx

dv a'_\‘

=29 X

Integrating both sides, we get:
|

+v
V2

| 4
5.7)( l log I - —Iog!.\|+(
T2 V2
1 ol
e log V2 x = log|x[+C

N

w38y

|
= log =log x|+ C
2V2 |x—+2y| g

XII

dx

This is the required solution for the given differential equation.
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Question 6:
xdy — ydx = \Jx* + v’ dx

Answer

xdy — ydx = h: + vl dx
= xdy = [_\' +yxt 4y ]d.\'
dy _ y+xt 4y

& £ -

B oaal
(/:,\-)3 +(/1.\.-): ) y+m

Ax+
AX X

s F(Ax,Ay)=

=A"-F(x.y)

Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

y = VX
d d
=>—{y)=—(vx
dx('}) d\'(n)
dy dv
—=y+XxX—
A dx

dy
Substituting the values of v and dx in equation (1), we get:

=

dv  vx+qx’ +(x)
sV,

dx X
dv >
= V+X—=v+Nl+V
dx
dv dx

= =

Vi4y' X

Integrating both sides, we get:
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v+

log =log|x| +logC

= log|2 +‘—,‘= log|Cx|
X X"

2 2
YHXT+y

= log|Cx]
X

= log

= y+x*+)° =Cx*
This is the required solution of the given differential equation.

Question 7: A

| y ¥ [ . (y il
X COos + ysin ydx =4 ysin| = |=xcos| = | > xdy
l X X l x X

Answer

The given differential equation is:

{22 - o
\ frl2p %}

-

o
> - (1)
: Jl sm( )— \’LOS(

¥

Let F(x.y)=
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[ 14 244\
[A.\'cos als +Aysin 514 Ay
B i

L F(Ax,Ay)=

. (Ay . (Ay
{Aysm = |=Axsin| —— |} Ax

\/u.\' AX
1' ! }_'
XCOsf = (+ysin| = |¢ ¥
X X
[ (v v
ysim| = [=xcos| = [rXx
X X
=A"F(x.)

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = VX
dy dv
= =y y=—
dx dx

%

Substituting the values of y and dx in equation (1), we get:
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i dv (.1'cos v+ vxsin \') VX
V+X—=
dx (vx SINy — xCos \') "X

dv  veosv4ysiny
S V+r—==——
dx Vvsiny—cosvy
dv  vecosv+visiny
> X—=——V
dx YSiny—cosy
dv _vcosv+ v sinv—1° sinv+vcosy

dx VSiny —Ccosvy
dv 2vcosy

=> .\'— = ‘—
dx vsinv-cosy

vSiny—cosy 2dx
= — ldy=—
VCos v X
| 2dx
:(tan v—— |dv =
: v X

Integrating both sides, we get:

log(secv)—logv=2logx+logC

= log[ﬂ)z log(sz)
5

Sec " 4
— ( ] =Gx"
‘!

=secv=Cx’v

v .2y
3sec('—]=(,'x’ ‘=

X X

.‘ 5

= scc( ] =Cxy

x
[\'J 1 1 1
:Cos — - ,=,‘..4,
x/) Cxy C xy

:x\'cos(£]=k [k=l]
X C

This is the required solution of the given differential equation.
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Question 8:

.x‘ﬂ—)wxsin[i] =0
dx x

Answer

X f~—\+\sm( ] 0
dx

:\~——|—\51 =
x
V—xsin
dy ( )
— = 1
:cir ()

y—xsin ( L]
Let F(x,y)= X,

X

.. Ay . (y
/{_v—A.\'sm()' ) y—xsm(' )
‘. - - ..\. .\’ () -
L F(Ax,Ay)= = =AF(x,y
( : ) Ax X ( ’ )
Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

Yy = VX
d d
=—{yV)=—(vx
d.\’("‘) d\'(n)
dv
—_ X—
dx dx

dy

Substituting the values of y and dx in equation (1), we get:
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dv  vx—xsiny

VHX—=
x %
4 .
= V+x—=y-—siny
dx
dv  dx
sinv x
dx

= cosec vdy =——
X
Integrating both sides, we get:

C
log |cosecv —cot v| =—logx+logC =log
X
[_\') (1] C
= cosec| — [—cot| — |=—
X Xl X
cos('v]
1 5 A x _C
y V F ¥y X
sin| - sin| -
() ()
=>.\'|:l—cos(l]]=(fsin[l)
X X

This is the required solution of the given differential equation.

-

Question 9:
vdx+ xlog [l)dy —2xdy =0

X

Answer
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ydx +x log(l ] dy=2xdy =0

= ydx = [2,\’ -X log( —‘— )] dy

X
:%:% (1)
“ x—x log( 2 )
X

Let F(x.y)=—2 —
2x=-xlog (‘—)

X

FaE P ¥ pe
2(/1\)-(/’.\)'05!(;—)-) 2_\'—]0g(~l)
Y X

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = VX

= gy = i( vx)
dx  dx

v dv

= —=v+x—

dx dx
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Substituting the values ofy and —-

dx
dv iy
VX — = —————
dx 2x-xlogv
dv v
=S V+X—=
dx 2-logvy
dv \
S Y—=—-—y

Tde 2-logv
dv v-2v+vilogy
S ————
dx 2-logv
\_ﬂ_ viogv—v
Tde 2-logv
3 | 3
2 logy (‘zﬂ
v(logv—1) x

& 1+(1-logv) dr:ﬁ
v(logv-1) x

I | dx
> =&
[1'(Iog\'— ) \} X

Integrating both sides, we get:

1 1 1
Im dv— j'*"" dv = I‘\— dx

dv

= |——— —logv=logx+logC w2

j"_‘(log‘__l) gv=logx-+log (2)
= Let logv-1=¢

d dt
= —(logv-1)=—

dv( N ) dv

1

v odv

dv

= —=dt
v

Therefore, equation (1) becomes:
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= I%— logv=logx+logC
= log1t —Iog(l) =log(Cx)
X

= log :Iog[%)— 1:|— log(%] =log(Cx)

y
log( - ) -1
X

S| = log(Cx)

= log

X

il ]om

= log(lJ -1=Cy
x

This is the required solution of the given differential equation.

Question 10:

(l*‘é‘;)dx‘fé’} [l— x)d-,vzo
1“.

Answer

(I+e-‘ de+e" (l—'—v]t-/_‘.-= 0
."
X ¥ 2
:>(I+e‘ ]dx=—e-‘ (l——]dy
.“‘
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Let F(x,y)= -
| +e'
_eit(l_j-\:J _e\[l_;\.J
s F(Ax,Ay)= — LA - Y=y, F(x.y)
I +e? I+e’

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

X = vy
d d
=9 (1)=2 (1)
dy dy
dx dv
—— 12 ’V_
dv
dx
Substituting the values of x and I
v =€ (l-v )
S il A o).
dy l+e
dv  —e' +ve'
= y—= ———
dy l+e
3 dv _—e" +ve' —v—ve'
T dy 1+e'

dv v4e'
e } y — T - =
dy I+e
|+¢ dv
= : dv=—"—
vie ¥y

Integrating both sides, we get:
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=log(v+e")=—logy+logC= log[gJ
r‘.v

x. 3| €
=>|=+e' [=—
": J,'

=>x+ye’ =C

This is the required solution of the given differential equation.

Question 11:
(x+y)dy+(x—y)dy=0;y=1whenx=1
Answer

(_r+'\-)¢ly+(.\‘—)")dx =)

= (x+y)dy=—(x—y)dx

gy =le=y) (1)
dx x+y ‘
Let F(x,y)= —(x—)').
x+y
i —(Ax=2y) —(x-¥) .o .,
s F(Ax Ay)= = =A -F(x,y
(Ax.27) AxX—Ay x+y ()

Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

Yy = VX
d d
=>—{y)=—(vx
dx("‘) d\'(”)
dy dv
— =yt x—
A dx

a9

Substituting the values of y and dx in equation (1), we get:
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dv —(x—wx
v+x—=(—)
dx X+vx
dv  v-—1
SVHx—=——0
dx v+l
dv v-1 v—1-v(v+1)
xX—= —v=
dx v+l v+1
dv v—1-v'—v "(1‘“")
X—= =
dx v+ 1 v+1
v+1 dx
L),
14V X

v | dx
= — + — dv=——
l+ve 1+v X

Integrating both sides, we get:

I —— ‘
Elog(lﬂ' )+tan”' v=—logx+k

= log[(l+v:)‘x::l+2lan" v=2k

= log[(l+%]-.\'3]+2mn'£=2k
x X

= log(.\'3+}-'z)+2tan"£=2k -(2)
X

Now,y =1atx = 1.

= log2+2tan~'1=2k

= log 2+ 2x = = 2k
4
- ~’7—‘+ log2 = 2k
Substituting the value of 2k in equation (2), we get:

X

o8 ":' o) | l =£ )
log(.\ +) )+-tan [ ) 7+Iog.

<

This is the required solution of the given differential equation.
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Question 12:
xdy+(xy+y’ )dx=0;y=1whenx =]
Answer

X dv+ (,\j_-' +y° )dr =0
= x'dy=—(xy+)’)dr

dy -(.xj'+y:)
- X (1)

Let F(x,y)= -_—("\j% ’)

X"

[;.lx-/z_w(&v)z] : -(x+y?)

s F(Ax,Ay)= , ;
()=

= /{“ : F(.\'. 'l')

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

Yy = VX
d d
= (7)=7(=)
X " dx
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Substituting the values of y and _‘f‘_’

dx

o )]
V+Xx—= - =—y—v"

dx x

dv >
S x—=—y =2y = -1-'(1-‘+2)

dx

dv i (_I}_
v(v+ 2) X

12 )=
1 (42)-v ) dx
2 v(v+2) x

11 | dx
= —| == dv =——
2lv v+2 X

Integrating both sides, we get:

1 =
E[Iog v—log(v +2)] =—logx+logC

v+2

| v &
= —log =log—
2 x

v (13
= = =—
y+2x x°
xiy
=>——=C K (i
y+2x ( )

Now,y =1atx = 1.
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TR |
Substituting C‘=§

xy 1

y+2x 3

= y+2x=3x"y

This is the required solution of the given differential equation.

Question 13:

|i.\'sin , [i -y J] dx +xdy = 0; 1% when x =1
y :

Answer
[.\'Sin: [ L= -\'] d+xdy =0
X )
: —{xsin:('r]—_)}
ay \X
=== e\l
dx % ()
()
~| xsin”| = |-y
Let F(x,y)= !
X
A %
-lﬁ.r-sinmz ( jr J - A,}-‘] —[xsin: (" J— \J
5 F(Ax,Ay)= . > = A =A"-F(x,y)
AX X

Therefore, the given differential equation is a homogeneous equation.
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To solve this differential equation, we make the substitution as:

y = vX

d d

=>—(y)=—(wx
d\'(" ) d\'( )
dy dv
—_— ‘,~+'\- R —
dx dx
dy
Substituting the values of y and :I: in equation (1), we get:

dv —[.\'sinl v— m‘]
Vv 4+y-=-——--=
dx X

v ) )
= Yt X = —[Sln' vV— \-‘] =yv-SIn‘ vy
dx

d\' g
= X—=-SIn"v
dx

dv dx

sin“v  dx

2 Cl\'
=> cosec vdy = ———

X
Integrating both sides, we get:
—cotv =—log|x|-C

= cotv = log|x|+C

= cot ( Y ) = log|x| +logC
X

= cot (—‘—J = log|Cx|
X

v—natv—l
Now, . &0

:cot(EJ= log|C|
4

—
(%]
~

=l=logC

=C=¢=¢

Substituting C = e in equation (2), we get:
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€x

cot(‘—vJ = log
X

This is the required solution of the given differential equation.

Question 14:

dy y

— - +¢os;c( J 0;y=0 whenx =1
dx x X
Answer

dy

v v
—— —=—+¢osec }zO
dy x X
dy
)

w_[ J (1)

dx x

Let F(x, ) ==—cosec (

s F(Ax, /{\)-——'—-Losectﬁ-‘—]
Ax
) V

= F(4x, /’1)=——c0§ec[
X \

J= F(x.y)=2A"F(x.y)

Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

X,

Yy = VX
d d
=2>—{)y)=—(wx
ci\’(}) d\'(n)
dy . dl

— v+ X
dx a'r

dy

Substituting the values of y and dx in equation (1), we get:
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av
V+ X— = V—COosec v
dx

dv E é

; dx
= —sinvdv =—
X

Integrating both sides, we get:

cosv = log x +log C = log|Cx|

CX

-(2)

This is the required solution of the given differential equation.

‘7
= cos['—) = log
X

Now, y =0 atx = 1.

= cos(0)=logC

= 1=logC

=C=¢=¢

Substituting C = e in equation (2), we get:
cos[%] &= Iog!(cx)|

This is the required solution of the given differential equation.

Question 15:
5 dy
2xy+y’ =2x*—==0; y=2 whenx =1
dx
Answer
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. , dy
2xy+y =2x° I =()
dx

, dy 5
=2x" —=2xy+ )y
dx
dy  2xy+y° (1)
dx 2x°

”

NN

)
=

Let F(x.y)=

2%
- 2(2x)(Ay)+(Ay) C2xp+)”

o F(Ax,Ay) 7()‘.)3

- II' . s
AT e A" -F(x,y)
Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:
y = VX
d d
—(y)=—"wx
dx ) d\‘( )
dy dv
—_ ‘~+ P iy
A% dx
dy
Substituting the value of y and dx in equation (1), we get:
v 2x(vx)+(wx :
dx 2x°

dv  2v+v
DV+X—=
dx 2
dv v
DV X— =V +—
dx 2

2 dx
= —dv=—
v X

Integrating both sides, we get:

www.tiwariacademy.com
Free web support in Education



http://www.tiwariacademy.com/
http://www.tiwariacademy.com/

Mathematics

www.tiwariacademy.comy

(Chapter 9)(Differential Equations)
XI1I

~2+1

o =logx|+C
a1 e

.,
= - " = log|x| +C

2
= —% =log|x|+C
X

2x |2
= —-—= Iog|.\'i +C
‘,’

—
2
~

Now, y = 2 atx = 1.

= -1=log(1)+C

= C=-1

Substituting C = -1 in equation (2), we get:

o
s log|x| -1
b

v
S log|x
i
2x
Sy=—— (x20,x2e¢)
1- logl,\'|

This is the required solution of the given differential equation.

Question 16:

dx [ X J
A homogeneous differential equation of the form y Y/ can be solved by making
the substitution

A.y = vXx
B. v =yx
C. x = vy
D.x=v
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Answer

dx

----- :,’[ —)
For solving the homogeneous equation of the form dy Y , we need to make the

substitution as x = vy.

Hence, the correct answer is C.

Question 17:

Which of the following is a homogeneous differential equation?
A. (4x+6y+5)dy—(3y+2x+4)dx =0

B.  (xy)dx—(x'+y")dy=0

c. (¥*+2y7)dx+2xydy=0

D. y:clx+(.\‘: —xy*—y? )dy =0
Answer
Function F(x, y) is said to be the homogenous function of degree n, if

F(AX, Ay) = A" F(x, y) for any non-zero constant (A).

Consider the equation given in alternative D:
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.1'2(1.\' + ( .\': —Xy - _\’: )dy =0

Cb" _-],-“. -‘r‘

= - = 2 7 b 3
dx x"—xy—y y +xy-x°

)’
Let F(x,y)=———.
( ) ¥ +xy—x

= F(Ax,Ay)= (Av)
Y (/1}’)-' +(/{"-)(’1&")-(};x):

b ¥
O B
)r' + r}» = A.‘

=A" -F(.\‘._\-‘)

Hence, the differential equation given in alternative D is a homogenous equation.
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