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Determine order and degree(if defined) of differential equation fj 1 1 sin{_r"‘] =10
v

Answer
4 E]

;!T +sin{¥") =0

= y"' +sin(y")=0

The highest order derivative present in the differential equation is ™. Therefore, its
order is four.
The given differential equation is not a polynomial equation‘in its derivatives. Hence, its

degree is not defined.

Determine order and degree(if defined) of/differential equation 3'+5y =10
Answer

The given differential equation is:

y'+5y=0

The highest order dérivative present in the differential equation is y'. Therefore, its order

is one.

It is a polynomial equation in 1'. The highest power raised to ¥'is 1. Hence, its degree is

one.
. . . . . (dsY d’s
Determine order and degree(if defined) of differential equation TJ + 1.F_ =1
ot dat”
Answer k

p 4 5
s d s
—_— + =

3—=10 freehomedelivery.net
\ dt ) dt”
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s
The highest order derivative present in the given differential equation is g Therefore,

its order is two. freehomedelivery.net /
. . . d’s ds . s

It is a polynomial equation in—and —. The power raised to ‘ ﬁ is 1.

_ ] dr” dt dr’
Hence, its degree is one.

. N . . (A [ dy)
Determine order and degree(if defined) of differential equation_| .-'_ +cos| — =0

e |/ o )
Answer y ! R
[ d’ 1=\'“ ey
— | +eos| — =0

\ ax / ol )

»

[F
The highest order derivative present in the.given.differential equation is 4 = . Therefore,
is
its order is 2.
The given differential equation‘isinot a. polynomial equation in its derivatives. Hence, its

degree is not defined.

~

Determine order and'degree(if defined) of differential equation ;r = 08 3x +8in 3x
e’

Answer
d*y .

— = ¢0s3x +sin3x
dx’

= —¢cos3r—sin3dx=0
-’

3

o v
The highest order derivative present in the differential equation is 7 ~-. Therefore, its

i X
order is two. freehomedelivery.net
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3 3

. . . dy . a-y.
It is a polynomial equation in —=-and the power raised to—=is 1.

. . X" freehomedelivery.net dx”
Hence, its degree is one.

Determine order and degree(if defined) of differential equation

Y+ +() + ' =0

Answer

{1} +{_1"'}1 +(¥)+y =0

The highest order derivative present in the differential equation is 1. Therefore, its
order is three.

The given differential equation is a polynomial equation.in 1", ¥".and 1"

The highest power raised to ¥"is 2. Hence, its degree'is 2.

Determine order and degree(if defined) of differential equation ¥ +2y"+3'=10

Answer

YTE2Y" 4y =0

The highest order/derivative present in the differential equation is ¥". Therefore, its

order is three.

It is a polynomial equation in ", y" and y'. The highest power raised to v"is 1. Hence, its

degree is 1.

Determine order and degree(if defined) of differential equation '+ v =¢"

Answer
" k)

yt+y=e

=y +y—e =0 freehomedelivery.net
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The highest order derivative present in the differential equation is ¥'. Therefore, its order

is one.
freehomedelivery.net
The given differential equation is a polynomial equation in j'and the highest power

raised to }'is one. Hence, its degree is one.

Determine order and degree(if defined) of differential equation _1‘”—{_1"'}: +2y=0
Answer

V(v +2y=0

The highest order derivative present in the differential equationis v". Therefore, its
order is two.

The given differential equation is a polynomial equation in 1" and »'and the highest

power raised to }"is one.

Hence, its degree is one.

Determine order and degree(if defined) of differential equation "+ 23" +sin y =10
Answer

¥ +2) +siny =0

The highest order derivative present in the differential equation is ". Therefore, its

order is two.

This is a polynomial equation in ¥"and 1'and the highest power raised to " is one.

Hence, its degree is one.

The degree of the differential equation

L ‘:‘I ‘1: \
d=y dy . | dv
2 | "’f - | tsm +1=0 " freehomedelivery.net
Lt ) Ly ) L e ) i
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(A) 3 (B) 2 (C) 1 (D) not defined

Answer
£ N L p . freehomedelivery.net
d-v adv ) . dv
= | + —| +sin '—|+I=D
Laxt ) Ly ) L e )

The given differential equation is not a polynomial equation in its derivatives. Therefore,
its degree is not defined.
Hence, the correct answer is D.

The order of the differential equation

229V 3o
dv® dx is

(A) 2 (B) 1 (C) 0 (D) not defined

Answer
2129 3o
" efx

d v
The highest order derivative presentin.the given differential equation is 7 — . Therefore,
i
its order is two.

Hence, the correct answer is/A.

freehomedelivery.net
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v=e"+I1 oy =y =1
Answer
y=e" +1

Differentiating both sides of this equation with respect to x, we get:

dv d

- = =" +1]

dx (.":r(c }I

=y =e LA

Now, differentiating equation (1) with respect to x, we get:

e ()= d{c?T}

E dr

=y =¢

Substituting the values of 3" and 1" in the given differential equation, we get the L.H.S.

as:
Y-y =e -e" =0=RHS.

Thus, the given function is the solution of the corresponding differential equation.

y=x"+2x+C ANy —2=1(
Answer
y=x +2x4+C

Differentiating both sides of this equation with respect to x, we get:

y = ;—i{x +2x+C)

=y =2x+2
Substituting the value of ¥'in the given differential equation, we get:

LHS. ="' —2x—2=2x+2-2x-2=0= R.H.S,
‘ freehomedelivery.net
Hence, the given function is the solution of the corresponding differential equation.
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v=cosx+C - v 4sinx=0 freehomedelivery.net
Answer
y=cosx+C

Differentiating both sides of this equation with respect to x, we get:

d )
V'=—0/(cosx+C
V=L (cosvsc)

= V' =—sinx
Substituting the value of ' in the given differential equation, we get:

LH.S. =y +sinx=—sinx+sinx=0= RH.S.
Hence, the given function is the solution of the corresponding differential equation.

— , xy
p=1+x =
1+ x
Answer
y=vl+x

Differentiating both sides of the equation with respect to x, we get:

freehomedelivery.net
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, l d . freehomedelivery.net
y=—— |+.1"}
2J1+ 57 dx
. 2x
|1I. = 9
201+ 27
, x
.]' = |I'—'\.
YJl+x
' X I:' .
== = —xal+
|+ x~
' X
=y = — 3
[+ x~
b XY
=¥V =—
l+x°
<+L.H.S. = R.H.S.

Hence, the given function is the solution of the corresponding differential equation.

v =Ax coxy'=y(x#0)

Differentiating both sides with respect to x, we get:
d

p'=—( Ax)

. u,l_{ )

=y =A

Substituting the value of y'in the given differential equation, we get:
LHS.=xy'=x-A=Ar=y=RHS.

Hence, the given function is the solution of the corresponding differential equation.

] 1
y=xsnx XY =3+ ,'l.'\;'.\‘" -y lx=0and x> vory< —_1"]
reehomedelivery.net
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Answer

P=xsinx
Differentiating both sides of this equation with respect to x, we get:
freehomedelivery.net

V= i{.‘(’Hil].‘L‘]
dlx

. { d . .
=)' =sin .I"L—{.‘(} +x+—(sin x)
el v :
= y' =sinx + xcosx
Substituting the value of ¥''in the given differential equation, we get:
L.H.S.=xy' = x(sinx + xcos x)
= xsinx+x" cosx

- f o
=y+x yl=smx

= y+x Ill |I/l]

= )=+,1'\,_1-': —x*
=R.H.5.
Hence, the given function is the solution of the corresponding differential equation.

&

\ ' & ,
xy=logy+C g V' =M (Y =1)
>
Answer
xy=log v+C

Differentiating both sides of this equation with respect to x, we get:

freehomedelivery.net
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d d
—(xv)=—(loz v

L{r{ ) ﬂh‘{ ey)

=y o {.‘L‘]-I— .uf]-__lufl.

x-——=
dx dv oy

[
= y+xy'=—y
v

= Ly =y
= (xy=1)y" =-y"
oY

=y =
[—xy

~+L.H.S. = R.H.S.

freehomedelivery.net

Hence, the given function is the solution of the corresponding differential equation.

y—cosy=ux
Answer
V—Ccosy=x

(vsiny+cosy+x)y' =

)

Differentiating both sides of the equation.with respect to x, we get:

= V' +siny-y =1
= y'(1+siny) =1
, 1

=y =—
I+smny

Substituting the value of y'in equation (1), we get:

freehomedelivery.net
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L.H.S.=(ysiny+cosy+x))
. 1
=(ysiny+cosy+ y-cos J-‘}x—f—n?—l feg Enedelivery.net
. 1
=y(l+siny)———
u Y) 1 +siny
= 1

=R.H.5.

Hence, the given function is the solution of the corresponding differential equation.

Answer
x+y=tan"'y

Differentiating both sides of this equation with respect tox, we get:

d i i
—lx+v)=—tan Vv
e ) } fr’:r{' ’ }

; | ;
=14y = — |y
1+ v

1
|
—
+
| v
.I.!‘
R
& .
I
—

=V

_\':
= | —|=1
L 1+)°
Substituting the value of ¥''in the given differential equation, we get:

freehomedelivery.net
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L A-(1+7) ]
LHS. =y y+y +l=y|—— [+ +1

v

eehomedelivery.net
==1-y" 4+ +1
=0

=R.H.5.

Hence, the given function is the solution of the corresponding differential equation

y=va -x'xe(-a.a) : I+J’£:1}[,L'¢0]
alx
Answer

y=va’-x
Differentiating both sides of this equation withdrespect to x, we get:
L av)
dr oy .

dy 1 d
;‘5 _ —_—

a7

SRR
dy  2Jg* —x* dx’ :

Substituting the value of j in the given differential equation, we get:
v

dy —
L.H.S. = x+vy'd;]=,r+ Ja —xt x—=2
n

N
=X=-X
=0
=RH.S,

Hence, the given function is the solution of the corresponding differential equation.

freehomedelivery.net
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The numbers of arbitrary constants fie@RRMeSRB@RIY MWution of a differential equation of
fourth order are:

(A)O(B)2(C)3 (D)4

Answer

We know that the number of constants in the general solution of a differential equation
of order n is equal to its order.

Therefore, the number of constants in the general equation of fourth order differential

equation is four.

Hence, the correct answer is D.

The numbers of arbitrary constants in the particularsolution of a differential equation of

third order are:

(A)3(B)2(C)1 (D)0

Answer

In a particular solution of a differential/equation, there are no arbitrary constants.
Hence, the correct answer is D.

freehomedelivery.net
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a b
Answer
a b

Differentiating both sides of the given equation with respect to x, we get:

1y _

=0
a  bdx

=?~L+l;.'r— ]
a b

Again, differentiating both sides with respect to xpwe get:
1

D+—y"=0
bh
1,

= —y" =1
b’

= y"=0

Hence, the required differential equation of the given curve is y" = ().

.LI? = {J{.Ir?? —.fj ]
Answer
Il_'? = p:'.i'{.l'l.:l.-\I —.l'.1]

Differentiating both sides with respect to x, we get:

dy
2y——=al-2x)
dx
=2y =-2ax
=y = —ax (1)

Again, differentiating both sides withdesaretdmeny wa get:
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Yoy +w'=-a

:,‘>{j"}:-—_1'_1'”=—u . A2)
freehomedelivery.net

Dividing equation (2) by equation (1), we get:

(_v’f + " _ —a

' —ax
= "+ _1.'{_1-'}: —w'=0

This is the required differential equation of the given curve.

y=ae +be’"

Answer

V= ae’ +he " LA

Differentiating both sides with respect to x, we get:

V' =3ae™ —2be " .(2)

Again, differentiating both sides with respect to.x, we get:

V' =9ae’ +4be" A3

Multiplying equation (1) with (2)'andthen adding it to equation (2), we get:
(2ae™ +2be7 )+ (3ae™ —2be 29+

= Sae™ =2y+ )’

2y+y

= qge =

5
Now, multiplying equation (1) with equation (3) and subtracting equation (2) from it, we
get:
(3ae™ +3be ™ )~ (3ae™ — 2be ™" ) =3y - '
= She ™ =3y -/
3y=y

5

:>|hvl'_’ :'r:

Substituting the values of ae’* and he *" in equation (3), we get:
freehomedelivery.net
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(2y+)") +4{3,1' V')

5 5

L 1By 49y 12y —4y freehomedelivery.net
=y

' 3 3

. J0v+5y
:}_]-1 =—

3

= " =b6y+)

P =9.

= " =y —by=0
This is the required differential equation of the given curve.

y=e" {u +hx)

Answer
_1'=c?:‘{ca+h.1'} A1)

Differentiating both sides with respect to x, we_get:

V' =2 (a+bx)+e” b
= V' =" (2a+2bx+h) (2
Multiplying equation (1) with equation (2)*and then subtracting it from equation (2), we

get:
=2y =e (2a+2bgeb ) — M e # 2bx )

= ' =2 =he"" E)

Differentiating both sides with respect to x, we get:
- {4)

V' =2y = 2be™
Dividing equation (4) by equation (3), we get:

¥y =2y
V=2
=y =2y'=2y -4y

= ' =dy' 44y =10

This is the required differential equation of the given curve.

=2

freehomedelivery.net
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v=e"{acosx+bsinx)

freehomedelivery.net
Answer
y=¢' [ucns .1'+f}sin.1'} A1
Differentiating both sides with respect to x, we get:
V' =e"(acosx+bsinx)+e’ (—asinx+hcosx)

=y =e" [{u+f’}*305-"_[”_h}5i”"'] !

J

Again, differentiating with respect to x, we get:

L]

¥ {="| (a+b)cosx—(a—b)sinx ]—f‘ —(a+b)sin .x‘—{rr—b]ms.m‘]
y=e" [2h cosx—2asin ;.,-]
y"=2¢" (bcosx—asinx)

.

= lT =¢"(hcosx—asinx) 3

Adding equations (1) and (3), we get:
_‘I-" e Vo -
)| +? =¢ [{c.-+h_]ms_'r—{u—h_]s,mx]

1
= y+—=y
2

= 2y+v"=2y
=y -2y"+2y=0

This is the required differential equation of the given curve.

Form the differential equation of the family of circles touching the y-axis at the origin.
Answer

The centre of the circle touching the y-axis at origin lies on the x-axis.

Let (a, 0) be the centre of the circle.

Since it touches the y-axis at origin, its radius is a.

Now, the equation of the circle with centre (a, 0) and radius (a) is

(x—a) +y =a". freehomedelivery.net

= x’ +_1': = 2ax 1)
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l‘r
freehom ivery.net

f
Y.

0 {ar. 0)

v
Differentiating equation (1) with respect to x, we get:
2x+2w' =2a

=X+ =a

Now, on substituting the value of a in equation (1), we get:

-

Ayt =2(x+ 0 )x
= ' 4y =2x + 2
= 2x +x" =)’

This is the required differential equation.

Form the differential equation of the'family of parabolas having vertex at origin and axis

along positive y-axis.

Answer

The equation of the parabola having the vertex at origin and the axis along the positive

y-axis is:

x = day A1)

freehomedelivery.net
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Y

freehgmedelivery.net

5

Y'Y
Differentiating equation (1) with respect to x, we get:
2x=4m 2]
Dividing equation (2) by equation (1), we get:

2x  4day’

x day

= xy =2y
= xy' =2y=10

This is the required differential equation.

Form the differential equation-of the family of ellipses having foci on y-axis and centre at

origin.

Answer

The equation of the family of ellipses having foci on the y-axis and the centre at origin is

as follows:

—+ =1 : (1)

freehomedelivery.net
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A J

Differentiating equation (1) with respect to x, we get:

-2 8 (2

— 4= . =
b a”

2 =1
= — +”: (.b + 1 } )
= L = —L{_L'I: + ")

h- a”

Substituting this value.in equation(2), we get:
1 2 . '

:a'{——,(f.r] + 3y ﬂ"‘ﬁ [}
a a

= —x(V') —xp"+ ' =0

= xp" +x(V' ) —w'=0

This is the required differential equation.

freehomedelivery.net
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Form the differential equation of the family of hyperbolas having foci on x-axis and

centre at origin. freehomedelivery.net

Answer
The equation of the family of hyperbolas with the centre at origin and foci along the x-

axis is:

R .
———=1 (1)

a- b

A7

Y'Y

Differentiating both sides of equation (1)'with respect to x, we get:

2x 2w

=0

a’ h*
- -2 _p (2)
a- b

Again, differentiating both sides with respect to x, we get:

1 v+ 0
P S A S—

as b

1
Substituting the value of —-in equation (2), we get:
o

11"

X 2 VY

—_ [1|r 4 1'1.1'? _'__'=[-:|

b’ () + ) b

= (¥ +xn = =0 _
) ) freehomedelivery.net

= xn" +x(y) —w' =0
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This is the required differential equation.

freehomedelivery.net
Form the differential equation of the family of circles having centre on y-axis and radius
3 units.
Answer
Let the centre of the circle on y-axis be (0, b).

The differential equation of the family of circles with centre at (0, b) and radius 3 is as
follows:

3

x +|[_1.'—b]|? =3

:>:n':+(.1.'—h}2:9 1)

e
lf:a,

4p |

Differentiating equation (1) with respect to x, we get:
2x42(y=h)-y' =1

=(y-b)-y'=-x

—x
= y—bh=—
N

Substituting the value of (y — b) in equation (1), we get:

freehomedelivery.net
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H+'f1=9
freehomedelivery.net
:M':[ (!]' ]—E‘I
= () +1)=9
{ ] v ] +x =0

This is the required differential equation.

Which of the following differential equations has v =¢,&" + &% "as _the general solution?

A. d’y

—+y =10
Lar‘l'._..

f?"{-‘ =0
dr"

c. 9V -0
d'r..

p. 47 | _g
dx’

Answer
The given equationis:
_]_-':L'It'l Foe A1)

Differentiating with respect to x, we get:

Again, differentiating with respect to x, we get:

freehomedelivery.net
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d’y . .
—= =0 +0,€
dv”
d*y freehomedelivery.net
—_— =y
dr
d*y
= ———y=0
v~

This is the required differential equation of the given equation of curve.

Hence, the correct answer is B.

Which of the following differential equation has ¥ = x as one of its particular solution?

?r 4 ||r'

A L Y'i'i-.‘l.'_].- =X
v lx
i dy

B. L0 x i y=»
d’ el
?ri , . v

c. LX_ l+x_1.'={]
v’ dlx
v ey

D. ° 1 +x—+xy=0
dx el

Answer

The given equationiof curve'is y = x.
Differentiating with'respect toe x, we get:
dy
— =1 el 1
dx ) }
Again, differentiating with respect to x, we get:

d*y
= =) el 2
= (2)

d v dy
Now, on substituting the values of y, d =, and ; from equation (1) and (2) in each of
x dx

the given alternatives, we find that only the differential equation given in alternative C is
correct. freehomedelivery.net
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I[:fl—34:2£+xy=l:i—x2~]+Jvr-x

v’ dx
=—x £ x° freehomedelivery.net
=10

Hence, the correct answer is C.

freehomedelivery.net
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Exercise 9.4
Question 1: freehomedelivery.net
dy 1-cosx
dr l+cosx

Answer
The given differential equation is:

dy  l-cosx
de  l+cosx

o ) X
dx 2
Separating the variables,we get: \

dy =[scc:§—ljdx f\%

Now, integrating both sides of

_“a’v- J[sec ——]]dr~ Iscc'ﬂ%c\ﬂ'\?

::sy-’?tanx x+ ,
=2tanJ \

This is the required al solution of the given differential equation.

Question 2:

%:1'{4_'}}: {-2-::;;-::2]

Answer
The given differential equation is:

freehomedelivery.net
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dv ]
o = 4_.}'I
dx
Separating the variables, we get: freehomedelivery.net
dy

= =dx
Vad-y
Now, integrating both sides of this equation, we get:

dy _
Nt

¥
—sin~' &

=x+C ;
o%
3
=:~J5=sin[x+[?} @
L

= y=2sin(x+C) \$:}§
This is the required general solution of the giv. N%ja equation.
Question 3: P\Q)

%+y:1{yilj Q\&\
Answer

The given differential equation

%“’:' Ax\Q)

= dv+y dv=dx

= dy=(1-y)dx

Separating the variables, we get:
dy

==
-y

Now, integrating both sides, we get:

freehomedelivery.net
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[1_1 Jax

= log(l-y)=x+logC
= ~logC~log(l-y)=x
=logC(l-y)=-x

freehomedelivery.net

=C(l-y)=¢"

1 .

=l-y=—¢"
e

= J—I—le"'
! C

I
= y=I1+de {whereA:—E) Qﬁ
This is the required general solution of the given dlffere\@;uatlon

Question 4: \

sec” xtan yvdx +sec” ytanxay =0 %
Answer ®

The given differential equation j
sec” xlan vx+ sec” ytanxdy = \\\ \

sec” xtan y dx +sec” y tan u."

tan xfanf %\Q)‘)

.
sec” x s
dv+

tan x tan 1

sec” x sec” y
dy = - 2 dy
tan x tan y

Integrating both sides of this equation, we get:

j-se-::ixdxz _J-seci_vdy 1)

tanx tan y

freehomedelivery.net
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Let tanx =1+,
d clt
{tan x} = _
X Fiie freehomedelivery.net

5 dt
—sec x=—
o

= sec” xdy =dt

Now, Jsec X dy = J dt.
tan x
=logt
=log(tanx)
.. sec” x N
Similarly, j- anx dv = lug[lan y]. Q’)\%
Substituting these values in equation (1), we get: N \

N
log(tanx)=—log(tan y)+logC \§

QS
= log { tan I} log [ 13';:': ¥ } \Z}\

> lanx =

tan v

= tanxtan y=C

This is the required general solutior

Question 5: A \Q)Q)

(e‘*+e ]a’y (e —. =0

e given differential equation.

Answer

The given differential equation is:
(E" +e " ]a_'y - (e" - ]r:?Sr =0
= (e” +e "}af_v = {e"'—e 'T]cir

—dy=|C " |ax
e +e”
Integrating both sides of this equation, we get:
freehomedelivery.net
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_[f"ﬁ": C’T_I:.;' ~dx+C
e +e
P 7] freehomedelivery.net
=y=[|=—— @x+C (1)
€ +e | n

Let (e + ™) = t.
Differentiating both sides with respect to x, we get:

d ;. oy dif
9 (o sev) =2
dx dlx
. . dt
=g —g =
i

= (e —e” }L{r =dl

Substituting this value in equation (1), we get:
1

v=|-dar+C

=

= y=log(r)+C

= y= |0g(c.*" +e ") +C

This is the required general solution, of the.given differential equation.

dy 3 44
E:{I X }{1{_1 J
Answer

The given differential equation is:

B (1+2)(1457)

dx
ey
1+

(147 ) d

Integrating both sides of this equation, we get:

freehomedelivery.net
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f ﬂﬁ:ﬁ = J{]+x3}c.{r

1+

= tan” y = [dx+ I.x':fil' freehomedelivery.net

x' .
= tan”' y :.‘r+?+£

This is the required general solution of the given differential equation.

viog ydv—xdy=10
Answer
The given differential equation is:
viog vy —xdy=10
= ylog vy = xdy
iy ilx
Integrating both sides, we get:

e ()

vlogy x

Let log v =t.

el ol
f{r[lngj'}: 0

I ot

y o
:i_f{r:r.ﬂ'

}

Substituting this value in equation (1), we get:

freehomedelivery.net
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di _ pdv
i X

= logr =logx+logC freehomedelivery.net

= log(log y)=logCx
= logy=Cx
= y=e"

This is the required general solution of the given differential equation.

Question 8:

f%?ﬁ Q:,\\\

Answer

The given differential equation is: @

=x'+y*=C (C=—4k)

This is the required general solution of the given differential equation.

freehomedelivery.net

Page 32 of 120



Class XII Chapter 9 - Differential Equations

Maths

Question 9:

dv _ .
——=58In X .
S freehomedelivery.net

Answer

The given differential equation is:
Q =sin"'x

dx

= dy=sin"' x dx

Integrating both sides, we get:
J-u‘u= _'-sin" xdx

:::y = J(sin"x-1)ax Q}%
= y=sin"x- (1)dr- [[[%{sin" x) J('I' Q>\

o gt \\

:?'L—.I'Slﬂ I+J‘J— Q

Let 1-x" =1
ii{._x:]zﬂ Q)
CIII dx %
:>—2x=£ X

dr
= xdx:—la’r
2

Substituting this value in equation (1), we get:

freehomedelivery.net
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y=xsin" x+ —a’a‘

N
- 1 ' freehomedelivery.net
= y=xsin_ xr+ 3 ]'{r] 2 gt

|
5

- 1
= y = xsin 'x+E~T+C

2
= y= xsin” x+Jt +C

= p=xsin ' x+1-x" +C

This is the required general solution of the given differential equ &

Question 10:

e tan y dx +[1 —e”)se«:: vy =10

Answer \

The given differential equation is: %
e tan y dx +(1—E'“'}scc?ydy:{i ®
{I —e ]sec: vy =—e" tan y dx Q

(1)

j-secl y oo
tan v

Let tany =u.

:;»i(tan v) _du

= sect v=—o

= sec” ydy = du
sec’ du

: I v = I— =logu = lug{tan }fﬂeehomedelivery.net
tan y ]
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MNow, let 1—¢" =1.

"'i(]_"'T):ﬂ freehomedeli
Eﬁ.— 'dx reenome elvery.net
.odr
= =—
X
= —e'dx=dt
=>J'_e_ —I——lug:—lng{l—e]

Substituting the values of | af} and I—aﬁ in equation (1), V\Jg\éet:
an y

( -e”)+1ugC

[C(1-e)] \
%\

= tany=C{I—e‘*]
This is the required general solution of the glven ntial equation.

Question 11:

= log(tan y)=log
= log(tan y)=log

{x:” +x° +x+l}%: 2x*+xy

Answer
The given differenti*uat‘

(x"+x3+x+l};
efx
dy 2x° +x
=
dx {x"+x3+x+l]
= 2x" +x e

(x+ I}(x2 +I)

Integrating both sides, we get:

freehomedelivery.net
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[dy = [de (1)

(x+1)(x*+1)
; . freehomedelivery.net
Let x4 Bl -(2)
{x+|)(,x*+|] x+1 x +l1
L 24x CAxT + A+ (Br+C)(x+1)
[x+|}(x3+|) {_r+|](x1+1}
=2 +x=Ax" + A+ Bx" + Bx+Cx+C
= 2x" +x=(A+B)x" +(B+C)x+(4+C)

Comparing the coefficients of x* and x, we get: “%
A+B=2 \N
B+C=1 . \f}x%
A+C=0 \
Solving these equations, we get: \%
A=t B=3 andc=2! \

272 2 | %
Substituting the values of A, B, and C in e@ (2), we get:

O

N

Therefore, equation (1) becom%

R\

freehomedelivery.net
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j'@:i[ Lo ! [3“:_15.&

x+1 2 X+l

=1 }.l = l Iﬂg [_r + ]) + ir _ Ire Om_,edelivery.net
2 X +1

= y=;lag[x+l)+;1- J‘;ildr—;tan"x+(7
— y=%lug[x+1)+%lug(f +1)—%t:;m" x+C
= y= ;[Elug[r+]:]+31u_g(x2 + I]}—;tan"x+ﬂ

I 2 ¥ 3 I -
::~y=1[{x+l} (x'+l) }—Etan 'x+C

Now, y=1 whenx=0.
1 I

=l=—log(l)——tan'0+C
U | %
1 1 .

=1=—x0-—x0+C
4 2

= (=1 ﬁ\
Substituting C = 1 in equation e@
] . \

x(x: -I)%=l; »=
Answer

x{x:—l)

=dv=

e
1]

dx
x[xl—l)
B B
x[x—l){x+l}

Integrating both sides, we get: freehomedelivery.net

=dv=

(3)
Qﬁ
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jaj::j : dv (1)
x(x=1)(x+1)
+ freehomedelivery.net
et =4, B, C (2)

1[x—l){x+|] x x-1 x+1
| _A(x=1)(x+1)+ Br(x+1)+Cx(x-1)
x(x=1)(x+1) x(x=1)(x+1)
(A B+C)xT+(B-C)x—A
- x(x=1)(x+1)

Comparing the coefficients of x?, x, and constant, we get:

A=—1 %
BE-C=0 @
A+B+C=10 \b

Solving these equations, we get B =% and C =

=

Substituting the values of A, B, and C in equa % e get:

| el ol
c(x-1)(x+1)  x 2(x-1) , V’\r\\

Therefore, equation (1) beco

freehomedelivery.net
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TR
L il e ] e

1 1 freehomedelivery.net
:’J":'l“EJ‘*E'UE(I‘lﬁEIog{x i) slogk e

k:[x—l}(xH]] -6

=”_I|0
¥ b g

Now, y=0 whenx=2,

:>U=llog[M]

4

:‘-103[%}=D ) \éi

:>3:1=4 s

=k'=

Lt |

Substituting the value of k?in e i n@@get:

Question 13:
dy
cos o =alaeR);y=1whenx=0

Answer

freehomedelivery.net
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cos [Q] =a
d

afy : freehomedelivery.net
= —=c0s a
cv

= dyv=cos” adx
Integrating both sides, we get:
[dy=cos™ a [dx

= y=cos ax+C

= y=xcos a+C (1)
- )

Now, v =1 when x = 0.

= 1=0-cos ' a+C \R‘k

=C=1 Q’
Substituting C = 1 in equation (1), we get: \\

y=xcos  a+l

¥ -
= =05 d

S \\Q

xx%%

Question 14:

dy

—=ytanx; y=1wh

Answer

iv-ytan.r
dr

::~£=tanxc£r
J_.-'

Integrating both sides, we get:

freehomedelivery.net
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I % = —_‘-mn x v

= log y = log(secx)+logC
= log y = log(Csecx)

= y=Csecx

Now, =1 whenx=10.
= 1=Cx=secl
=1=Cxl1

= =1

freehomedelivery.net

(1)

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

y = sec x

Find the equation of a curve passing through the point (0, 0) and whose differential

equation is y'=¢" sin x.

Answer

The differential equation of the curve is:

y'=e"sinx
dv ..
= —=¢"sinx
dx
= dv=¢"sinx

Integrating both sides, we get:

J-.—_.fr = J{s "sinxdy

Let! = Jc sin x o,

) . d . )
= [ =sin ,rjc.*'c.h‘— J(E{Sll1 x)- [f'ff’.t | dx

freehomedelivery.net
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= [ =sinx-e" - ]‘cosxm‘dr

. : d .
== et - - etde— || — hvgry ngt
sinx-e [msx J:. | b [@Qisoﬁ)elf. ]

= [ =sinx-¢' —[cos_r-e" - j-(—sinx}q:.”dx]

=[=¢"sinx—¢"cosx—1[
= 21 =¢"(sinx—cosx)
/o ¢"(sinx—cosx)

- 2

Substituting this value in equation (1), we get: %
¢’ (sinx—cosx) \
o linsmsosy) o @
Now, the curve passes through point (0, 0). )
e [sin{}-ma{}} (*?-)
0= +C
2
HOo-1
I \\

=C==
2

Substituting =.I ,i*u@we get:

= 2y=e¢'(sinx—cosx)+1

=

= 2y—l=e"(sinx—cosx)

Hence, the required equation of the curve is 2y —1 :e"{sinx—cosx].

Question 16:

For the differential equation :n"}»'ﬂ = {x | 2}{;: + 2}, find the solution curve passing
Iy .
through the point (1, ~1). freehomedelivery.net
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Answer

The differential equation of the given curve is:
freehomedelivery.net

Integrating both sides, we get:

'd 2 b
Jl-
X y+2)

= J-fh' -2 ﬁcﬁ J-f-':'l.' +2 J%n".-.‘

i -
L*ﬁ': -” 14 |£4‘I_T
Y X rl

= y-2log(y+2)=x+2logx+C

= y—x-C=logx’ +]0g{_r—2}:
:>_1'—.r—('—10g[.r?(_1'+1]:} (1)
Now, the curve passes through point (1, -1 )

— ]-1-C= 10g[(1}"{-1 F2F ]
= -2-C=logl=0
=(C==2

Substituting C = -2 in equation (1), we get:
y—x+2= ]crg[f{_m +

This is the required solution of the given curve.

Find the equation of a curve passing through the point (0, -2) given that at any point

[.r,_v} on the curve, the product of the slope of its tangent and y-coordinate of the point

is equal to the x-coordinate of the point.

Answer freehomedelivery.net

Let x and y be the x-coordinate and y-coordinate of the curve respectively.
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v

We know that the slope of a tangent to the curve in the coordinate axis is given by the d
X

freehomedelivery.net

According to the given information, we get:
v _

X
dx

= vdy=xdx

Integrating both sides, we get:

J_r dy J,r el

=y —x =2C (1)

Now, the curve passes through point (0, -2).

~(-2)2-0%=2C

=>2C=4

Substituting 2C = 4 in equation (1), we get:
y2-x*=4

This is the required equation of the curve.

At any point (x, y) of a curve, the slope of the tangent is twice the slope of the line
segment joining the point of contact to the point (-4, -3). Find the equation of the curve
given that it passes through (-2, 1)freehomedelivery.net

Answer
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It is given that (x, y) is the point of contact of the curve and its tangent.

The slope (m;) of the line segment j%‘?ﬁﬂ?@”‘@??“))’ Vi®l(-4, -3) is ,"*j_
X+ 4

We know that the slope of the tangent to the curve is given by the relation, i

dx

e
. Slope (m, ) of the tangent = %
elx

According to the given information:

m, =2m,
dv 2{y+ 3}
dr x+4
dv v
y+3 Cx+4

Integrating both sides, we get:

dy o odx
[E

+ 3

= log(v+3)=2log(x+4)+logl

= ]ﬂg{_r— 3}105_1 Clx+ d}:

= y+3=C(x+4)’ (1)
This is the general 'equation of.the curve.

It is given that it passes.through point (-2, 1).
=1+3=C(-2+4)

= 4=4C

= (=1

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

y +3 = (x + 4)?

This is the required equation of the curve.

freehomedelivery.net
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The volume of spherical balloon being inflated changes at a constant rate. If initially its
radius is 3 units and after 3 secondsTRERCBRAGHEViRRI the radius of balloon after t
seconds.

Answer

Let the rate of change of the volume of the balloon be k (where k is a constant).

= —=k
dr
(4 [ . 4
= - S| =K Volume ot sphere = —ar
dr 3 | 3
4 , dr
T Ty
3 dt

= 4w dr =k dt
Integrating both sides, we get:

An j;--‘m- =k jm

= 4;11-% =kt+C
. |

= dar’ =3(kt +C) o (1)
MNow,atr=0,r=3:

=4n x 3°=3 (k x.0 +0C)

= 108n = 3C

= C = 36n

freehomedelivery.net

Page 46 of 120



Class XII Chapter 9 - Differential Equations Maths

Att=3,r=6:

>4n x 63=3 (kx 3 + C) freehomedelivery.net

= 864n = 3 (3k + 36n)

= 3k = -288n - 36n = 252n

= k = 84n

Substituting the values of kK and"C.in equation (1), we get:
4nr’ =3[84ns +367)
= dmr’ = 4n (631 +27)

= =631+27
|
= r=(63r+27)

!
Thus, the radius of the balloon after t seconds is (63 +27)-.

In a bank, principal increases continuously at the rate of r% per year. Find the value of r

if Rs 100 doubles itself in 10 years (loge 2 = 0.6931).
freehomedelivery.net
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Answer
Let p, t, and r represent the principdle@eiBediMersReof interest respectively.

It is given that the principal increases continuously at the rate of r% per year.

dp [ r )
ol —|p
dr L]ﬁﬁ J

JL[LJ:
P 100

Integrating both sides, we get:

[
P 100

_>]ugp:%1k

= p —em” (1)

It is given that when t = 0, p = 100.

=100 = €“... (2)

Now, if t = 10, thenp = 2 x 100.= 200.
Therefore, equation (1) becomes:

T
200 ="

=200=¢ ¢’

=200 =" -100 (From (2))
= L"'. =2

L =log, 2

10

.
= —=0.6931

10 freehomedelivery.net
= r=0.93]
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Hence, the value of ris 6.93%.

freehomedelivery.net

In a bank, principal increases continuously at the rate of 5% per year. An amount of Rs

1000 is deposited with this bank, how much will it worth after 10 years (¢"* =1.648).
Answer
Let p and t be the principal and time respectively.

It is given that the principal increases continuously at the rate of 5% per year.

P "

dp [ 5 )
=—=|—|p
de 100
a_r
dt 20
dp dt
=
p 20
Integrating both sides, we get:
_“@ = L dl
p 20

i -
=logp=—+C
¥ 20

-

i \C

_:,szi“ (1)

Now, when t = 0p = 1000.

= 1000 = e° ... (2)

At t = 10, equation (1) becomes:

+iC
p=e

0.5 S
= p=¢e xe

= p=1.648=1000
= p=1648 freehomedelivery.net
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Hence, after 10 years the amount will worth Rs 1648.

freehomedelivery.net

In a culture, the bacteria count is 1,00,000. The number is increased by 10% in 2 hours.
In how many hours will the count reach 2,00,000, if the rate of growth of bacteria is
proportional to the number present?

Answer

Let y be the number of bacteria at any instant .

It is given that the rate of growth of the bacteria is proportional to the number present.

Cdv
Sy
lt
iy .
— % = kv (where k is a constant)
[#
dy
= — =kt

.“
Integrating both sides, we get:
,|"-
v k jc.ﬁf
y
= logy=kt+C (1)

Let y, be the number of bacteria.at't = 0.

> logy,=C

Substituting the value of C in equation (1), we get:
log v = &t +log v,

= logv-logy, =kt

v ht
:»log['— |—Fc.f
Vot
™

-(2)

\ Yo freehomedelivery.net

= &t =log

Also, it is given that the number of bacteria increases by 10% in 2 hours.
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110
= y=—1
100
v 11 freehomedfu\iery.net
- = el
¥, 10
Substituting this value in equation (2), we get:
(11
k-2=log| — |
V10 )
1 11
=k =—log
2 E[ ]ﬂ]

Therefore, equation (2) becomes:

1

—lo -[£\|-; =lo [L]
> Hl0) " TR

()
ElogL 1 J
IUE[IUJ

b,

Now, let the time when the number of bacteria increases from 100000 to 200000 be ;.

=>y=2yoatt=t1

From equation (4), we get:

I( E)
2log|
é|.k _L}_,J _ 2log2

3 y
Iog[ll log[llJ
10 ) 10

.

"
Hence, in 2]0¢ hours the number of bacteria increases from 100000 to 200000.

M1
IDELID]

freehomedelivery.net
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Question 23:

The general solution of the differentf%qegaﬁlgﬂgw eﬂngte‘*-"is
A.g"+e' =C i

B. e"+e&" =C

C.eg"+e'=C

D. ¢ "+e ' =C

Answer

% =e"=¢"e" Q)\%

.
= e 'dv=e"dx
Integrating both sides, we get: \

fedy = e'dx Q) :
= - =¢" %k §\
e =k Q

=" +e'=¢ (c=

Hence, the correct apswer i Q)

AW

freehomedelivery.net
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freehomedelivery.net
[.1.‘? + !.‘_1']{{1-‘ = {..1.‘? + j]cfﬁ.‘
Answer
The given differential equation i.e., (x*> + xy) dy = (x* + y?) dx can be written as:
dy _ 1 +3° “]

e x4y

Let f*'{.r._r} = 1 :1_ .
[’l'"j']: HAy) P+
(Ax) +(Ax)(Ay) * +xv

This shows that equation (1) is a homogeneous equation.

Now, F(Ax,Ay) A" F(x.x)

To solve it, we make the substitution as:

y = vx

Differentiating both sides with respect to x;,"we'get:
dy v

=v+x
ie dx

d‘..
Substituting the values of v and —;r'- in equation (1), we get:
L

freehomedelivery.net
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P+IE .rz +x{vx]

dv 1+

= v+x
l+v

r)
av 1+
X o— = —

dv % +(w)

freehomedelivery.net

(l+v:}—1-'(l +v)

de 1+v

dv 1=v
XNe—=

adv 1+v
— |+1:]=dp=£

l=v

L l=v

2
=21

I-v

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

V= lug[#}
x[l—v}'

:‘»£=Iog
X J
x(l—»‘_
::lzlcng ke 5
o)
o y
= T=e"
(x-¥)
=(x—y) = kve *

x

-

2 I+VJdv=£
X

oy

X

\ \
x%%

l+v

\@*\
N

S

This is the required solution of the given differential equation.

freehomedelivery.net
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_xty

¥
k]

x freehomedelivery.net

Answer
The given differential equation is:

;. XtV
I'l.' =
x
dv x+y
I = |
dx X { }

Let F(x.y)= & -:._1
Now, F(Ax.Ay)= Ax:l- Ay XY 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:

dy av
=v+x
i dx

o
Substituting the values of y and _,'- in equation (1), we get:

LG
dv x+wr
V+x—=
dy X
\
= v+x—=I1+v
dx
v
x—=1
dx
dx
= dv=
X

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

¥ ,
= —=logx+C
X

= y=xlogx+Cx

freehomedelivery.net
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This is the required solution of the given differential equation.

freehomedelivery.net
(x—y)dv—(x+y)dx=0

Answer

The given differential equation is:

(x—y)dv—(x+y)dx=0

dv  x+y
— ]
dx x-y M)
Let F(Jr._‘r} =X 2
Tox-y
. F{.ﬂ\ j_]r}— .;..‘t"l'/{'l. _ .‘("l‘}' _ ;1\-“ . F[l'..}'}

 Ax- Ay x-—y

Thus, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = vx
o o
=—(y)=—(»
ufr{'lj dx{w)
dv dv
= ——=v+x—
dx Frks

i
Substituting the values.of y and ;r— in equation (1), we get:
dx

dv x+wvx 1+v
Vhx—= =—
dy ox—w l—vw
dv l+v |+1’—L'{I—!’]
r—= - —
de 1—w l—v
dv 1407
X—=
de 1—v
l—w ax
— - ”Ip =
[I + v } X
1 ¥ fely
= —— — |dv=— freehomedelivery.net
l+v 1= X
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Integrating both sides, we get:

) 1 . . ]
tan” v——log(1+v" ) = log x +C

) ] :
= Lan"‘ ‘]—]—lh)g[l+[‘]—] ]zlngx+f3
(R 2 X

- L lug[l_ +?'1' J: logx+C

freehomedelivery.net

This is the required solution of the given differential equation.

{,\‘? -y* )n’,r+ 2xy dv=10

Answer

The given differential equation isg

{,\‘? -y* )n’,r+ 2xy dv=10

dy B —(.‘r:—}‘:}

:E_ 7 (1)

Let Fx,v)= _(;—:yl)

s F(Ax Ay)= —{AIJ: _ {}1_1'}: = —(r: _ ,1':] =A"F(x.»)
o | 2(Ax)(Ay) 2xv -

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = vx

freehomedelivery.net
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o o
= —y]=—wx
()= ()
dv dv freehomedelivery.net
= ——=V+i—
k'Y dx
Substituting the values of y and % in equation (1), we get:
dv ()
papd | ¥ ()
ex Ex-[vx]
v ve -1
V+x—= \
v 2v ,&
o I —1-
vy I v 1-2v @
dx v v . \g

log(1+v*)=~logx+logC =]

Integrating both sides, we get: ®

This is the required solution of the given differential equation.

Question 5:

v

¥ xT =2y g xy
de ] V

Answer

The given differential equation is:

2 dy . ., freehomedelivery.net
X —=—=x" =2y +xy
dv
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El _Tz_z J:+ b}
e o

X =2y +xy freehomedelivery.net

3

Let F(x. )=

s F(Ax.Ay)= (22) = 2(A0) +(2)(&) =2y 4y _

{/LT}: < A" F[I~ ."'}

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

d_,,

' 4
== =V+X
dx dx Q,\\\
Substituting the values of y and % in equation , w?\:)\\
m:_f-?(vx}:+x-{w} y

v+xX—

5

¥

dv 2
= v+x—=1-2v"+v
dx

=P ooy
dx

Integrating both sides, we get:

freehomedelivery.net
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L log V2| log|x[+C _
2 oy 1 1 “y freehomedelivery.net
V2o 2
. ‘
1 J2
= lo =log|x|+C
22 g7 B ]
V2 ox
| X+ 2}'|
= lo ~—|=log|x|+C
22 ¢ x—ﬁy| g| |

This is the required solution for the given differential equation.

Question 6:
xcdy — yelx = ~.||'Jr2 + v dx
Answer

xey — vy = 4/ x° + v dx

= xdy = [y+1,l'x: +3° ]dr
dy  yaxt+y?

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = vx
o o
ﬁdr{}}—dx("x}
v dv
—_— =Vt r—
k'Y dx

freehomedelivery.net
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dy

in equation (1), we get:
freehomedelivery.net

Substituting the values of v and

dv v+ qxt ()’
abx

X

v+Xx

d 2
= VH+x—=v+l+v

dv
I+

Integrating both sides, we get:

lng‘v+dl+v:

dx
x

=

=log|x| +1og C

= log|2 + 1422 =log|Cx § \k
S Q>
X

=y’ +y =Cx

This is the required solution of

Question 7:
{xms(i]+ysin
X

Answer
The given differential equation is:

freehomedelivery.net

EN
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ICDS('}I]+}»‘Sin('}J] Yyl = }-sin(y]—xcos[y] xely
X X X x
freehomedelivery.net
nus[J ]+}sm[j] 3V
dv X X
V
X
X

o2

a4 ] —Axsin| — ]} Ax
Ax \
+ vsin [ ]

Therefore, the given d|fferent| on is a homogeneous equation.

To solve it, we makesthe su n as:
y = vx \\

dy dv
:>——P+x——

dy

Substituting the values of y and E in equation (1), we get:

freehomedelivery.net
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v {xcnsv +1=xsmv} VX
vHx—=
el [wrsmm—xcosv} x

a . freehomedelivery.net
dv  veosv4y siny

SVt —=——

drx  vsinv-—cosv

dv  veosv4v siny
= y—=—-V
e vesinv—cosvy

dv  veosv+y sinv—1 sinv+veosy
= Xy—=
dr

vsinv—cosy

dv vcoswv
= X—

o vsin V—COs v

— ; 2
:}[vsmv cos1 ]ﬂﬁ:.:'dx @

veosy X Q)
D2 RN
v X

Integrating both sides, we get: 4 \Q)
log(secv)—logv=2logx+logC
:‘:-lng[ secy J ln:-g Cx

:,[]c \\Q

= secv=Cx"y Q)
2] AL

= SLC( J Cxy
X
[v] I
= cos| — |= =—-
x Cxp C xy

::>xyc-::s[£]=k [;‘=l]
X C

This is the required solution of the given differential equation.

freehomedelivery.net
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Question 8:

b

dy - [
X———y+xsin
dx

_] —0
X
Answer

rﬁ—v+rsm[ ]
dy

v
::'.1—'}_1—‘{'51 [

¥
y—xsin
[I]

X

=

)

== =

5%

e

X

freehomedelivery.net

Ax

iy—ixsin[jy] y—xsin[‘y
F(Ax,Ay)= oA - x% x.¥)

v
= —=v+i—

dv  wx—xsiny
VY —=—"" "

X X
elv .
= V+X—=v-—5sInv
X
v e
sinv - x
dx
= cosec vdy = ——
X

ﬂj}

Substituting the values of y and E in equation (1), we get:

freehomedelivery.net
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Integrating both sides, we get:

log|cosecv —cotv| = —log x +log C =

[ J: ] [ rv ] [:
— cosec| — |—cot| — |[=—
X X X
cos[ Y ]
| x)_C
X

C
I?I%gpomedelivery.net

] - =

i) (2

:»x{l—cos( H {‘sm[ ] %
X X

This is the required solution of the given differential equaUT@
Question 9: @

vdx+xlog[ )d} 2xdy =0

Answer K
Q

de+xlog( ]dy 2xdy =0

FAx.Ay)= 2y = Y =A"-F(x.y)

z[.ax]—[).x)lng(%] . IHE[J,]

X

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:
freehomedelivery.net
y = vx
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Substituting the values of y and Q in equation (1), we get:

dv w
Pt X — = —————
dy  2x-xlogv
:>1=+x£— i
de 2-logvy

v
= -V

= x—=
de 2-logv

=X

dx 2-logv
xﬂz viegv-v
dv 2-logv
2-logv c:h=£
1f(lﬂgv—l} X
:} M d‘p:ﬁ
- v(logv-1) g
= _ : -
v(logv-1)

dv
= ’-v{lugv—l}

dv _v-2v+vlogy

dx

&
S

—logv=logx+logC ~(2)

freehomedelivery.net
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= Let logv-1=1¢

o log 1 I] _dt

= E[ ACA E freehomedelivery.net
| B ot
vy

= ﬂ =t

v

Therefore, equation (1) becomes:

= j‘%—logv =logx+logC

= logf—log[%]= log (Cx) Q)\%
= log _log[f]—l]—lﬂg[fj =log(Cx) ‘ié‘

@ =log(Cx)

= log

{Z’
= i[lﬂg[iJ—l} = Cx \Q®
= 1ug[f]—1 =Cy G %Q)

This is the requi &)

e given differential equation.
Question 10:
= . x
l+e” |dv+e’ [1— ]afv:ﬂ
.}!
Answer
R o, ox
[1+e- Jcﬁrﬂz- (l——]dy:ﬂ
¥

' ¥
: X x
= [1 +e ]ri‘r =—¢' [l - ;] dy freehomedelivery.net

Page 67 of 120



Class XII Chapter 9 - Differential Equations Maths

- ﬁr&”\omedelivery.net

& x
I+e* I +e ﬁ
Therefore, the given differential equation is a homogeneous e@

To solve it, we make the substitution as:
o= \\

d
=—(x) \
dy
= £ =Vt y—
dy
Substituting the values of x and quation (1), we get

ajr
. dv
Y——=
aj.
dv —e"+ve' —v—ve'
= y—= -
dy l+e

Integrating both sides, we get:
freehomedelivery.net
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= 10g(v+e")=—l0gy +logC = log[g]
v

. freehomedelivery.net
x | C

= | —+e |=

¥

J_.-‘

= x+ye’ =C

This is the required solution of the given differential equation.

Question 11:
(x+y)dv+(x—p)dv=0py=1whenx=1 "%

Answer @
(x+y)dy+(x—y)dc=0 &S:}x
Z}{x+u}-‘}cbi=—(x—_v)afx %

T N

dx x+y f\%

Let F(Jc:_v}: ﬂ

x4y Q
—(Ax—Ay) -
s F(Ax Ay) = {ﬁ,x—h' }: 2 F(x,y)

Therefore, the given“’fere ation is a homogeneous equation.

h\E(Q

To solve it, we tion as:

y = vx

o o
ﬁab}—givx]
dv dv
—=v+x—
kY o

Substituting the values of y and % in equation (1), we get:

freehomedelivery.net
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—{x—vx}
y+x—=———=
dx X+ vy
dav v—1 freehomedelivery.net
Sytx—=
dr v+1
dv v—1 v—1-v(v+1)
=S y—= —_ =
de v+l v+l
X 2
xﬁ_v—l—v‘—v B ‘{1'“’ )
dx v+l v+l
v+1 e
vl)

1+v° X ~~
v 1 v y

= —+ ~ ldv=—— %

[I+v' l+v‘:| X @
Integrating both sides, we get: N \x
o N
Elug(]+v'}+tan v=—logx+k \
::~lng(1+1=:]+2mn"1-=—210gx+2k \
::~10g[(1+1=3]~x3}+2tan"v=2.& ®
ﬁlng[[l+"}:]-x{|+ltan" 2/ SR/ Q
X TN

2,2 Z —|l: { N
::—lng(x + ) ]+2L%I Q)Q)
Now,y=1atx/ \\

= log2+2tan'1=2

:>1ng2+2x;=2k

= g +log2 =2k
Substituting the value of 2k in equation (2), we get:

log(x* + 37 )+ 2tan”’ [£]= T log2
x 2

This is the required solution of the given differential equation.
freehomedelivery.net
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Question 12:
xdy +(xy +_1:3)dx =0;y=Iwhenx=1

freehomedelivery.net
Answer

_r3£ﬁ=+(x}'+}':}rir:ﬂ
= x'dy= —[x_vﬂ.:l ]dr

L _~(orr) )

de x°
~(w+y7)

F(quij:}z[Axu{y+{;1y}2]=_(_w:r_l ) %Qﬁ
(29 . N

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

Let F(x,v)=

II
B

y = vx

o o
=>4 ()= (s
dv dv

==y r—
dx Feks

Substituting the

@)—;- in equation (1), we get:

v —[x-vx—{l-; i
V+x—= = =—=V—¥v
dx x°
rd—vz—v'—h:—v{v+2}
e __dx
v(v+2) v
+2)-
—_"~l {:v } Y f."v=—E
2 v[v+2} X
1] 1 1 il
=—| =~ dy=—— i
3 |:v ot 2} x freehomedelivery.net
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Integrating both sides, we get:

1
E[IDE' Vo Ic:g_{v + 2}] =—logx+log Cfreehomedelivery.net

=

1+2 ~§\
== \\Q
Substituting (* =l i ua ' k,'we get:

Xyl \X
y+2x 3
= y+2r=3x"y f

This is the required solution of the given differential equation.

Question 13:

|:x5in3[i—yﬂa:ir+xdy=ﬂ;y§ when x =1
»

freehomedelivery.net
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Answer
xsin®| 2 |y |dv 4 xdy =0
’ ¥ Y ray= freehomedelivery.net
s L]
’ X
== A1
dx x [ )
—[xsinj[y]_y}
Let F(x.v)= il _
X
—[Ax.sin"(jx]—iy} —{xsinzf'vw—}} '%
) Y LS ] 5
S Ax. Av)= = =4 . LV
{ J} Ax X @K;‘

Therefore, the given differential equation is a homogen Sq%uation.
s

To solve this differential equation, we make the st% :
y = vx .

d o
= () =4() <
dx dx A

equation (1), we get:

dv dx

sin” v efx

2 dx
= cosec vdy = ——
X

Integrating both sides, we get:

freehomedelivery.net
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—cotv=— Iog|x\ -

= cotv = log|x|+C
freehomedelivery.net

::-Lm[ ] log|x]+1og C
x

= cot['—v]= log|Cx| -(2)
X

EN

=C=¢=¢ \k
Substituting C = e in equation (2), we get: \\

cnt[i] = log
X
This is the required solution of the given c&%&l equation.

[

Question 14:

dv

—— — 4 COsec

dr X

Answer

dv ¥

— — 4 COsec

dr x

::-ﬂ—i-cnsec {I]
dr X

= F(ix,Ay)=2 cosec[ ] Fx,p)=A"F(x.y)
X X

freehomedellvery.net

Therefore, the given differential equation is a homogeneous equation.
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To solve it, we make the substitution as:
y = vx
d d freehomedelivery.net

=< ()= ()

Substituting the values of y and ;i in equation (1), we get:
X

dv
V+EX—=V-—COosec Vv
fx
v iy
COSEC v X
) dx
= —5in vdv = —
x

Integrating both sides, we get:

cosv=logx+logC=log {_'_r|

Cx

'I"\|I
:‘*cos[‘— \=log
x )

This is the required solution of the given-differential equation.
Now, y =0 atx = 1.

= cos(0)=logC

= 1=logC

=C=¢=¢

Substituting C = e in equation (2), we get:
ms[i] = log {L’.r}|
3

This is the required solution of the given differential equation.

freehomedelivery.net
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Question 15:

2xy +y° -21‘1%:0; v=2whenx=]

freehomedelivery.net

Answer

2xy+ ¥ —=2x° dv =0

7 ml 7
=2y —=2xp+ v
dy ¥+

b _2o+y (1)
dx 2x° .
Let F(x.y)= P \
2(2)(25)+ () 24y , sz

o F(Ax, Ay)= E[Ax]z 5 =" F[IQ\)%

Therefore, the given differential equation is a h \eous equation.

To solve it, we make the substitution as:

s

o

ﬁab}
dv

= =vix—
dx

dv 2x { v_t'} + { Vx|

v+x -
dx 2x°

Integrating both sides, we get:

freehomedelivery.net
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241

v .

2- =log .'(| +C
-2+1

2 freehomedelivery.net
= =log |1| +C

v

2
= ——= Ing|x|+f.‘

v

x

2x
= === = log|x|+C -(2)
¥

Now, y =2 atx = 1.
= —l=log(1)+C
= (C=-1

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

~

~=X oglx -1

rl.l

2x
= —=1-log|x

v
2x
= y=—— (xz0, x#¢)
1-log .1'| )

This is the required solution of the given differential equation.

A homogeneous differential equation of the form :j: = ;] can be solved by making the
substitution ’

A.y =vx

B. v = yx

C.x =vy

D.x=v

Answer

freehomedelivery.net
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2y
fris X
For solving the homogeneous equation of the form =h
freehomedelivery.ngf: .

, we need to make the
substitution as x = vy.

Hence, the correct answer is C.

Which of the following is a homogeneous differential equation?

A. (dx+6y+5)dv—(3y+2x+4)dc=0
B. (xy)dy— {.r: +y )c.{r =1
C. (,1.‘} +2y° }Iu’r+ 2xydy =10

D. 1 dx +{_1.': —xpt =y }f{r =1

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 (X).

Consider the equation given in alternativeD+

_1'::1'.1'+{.T: —xy—y° j]r.{} =0

a

(?"I‘ -y
== o s = = . .~ 4
de XX —xy—3" MM + xS
2
' y
Let Filx, v =—
(%)=
= F(Ax, Ay)=— \AY) |
(1) +(1x) (43) ()
N Ay
/1‘{.1? +xj-—,rﬂ}
20 ’ _1-': )
=A - -
LYy —x )
=A"F(x,y)

Hence, the differential equation givefeahameselyeve'® is a homogenous equation.

Page 78 of 120



Class XII Chapter 9 - Differential Equations

Maths

Exercise 9.6

Question 1: freehomedelivery.net
L +2y=sinx

dx

Answer

The given differential equation is % +2y=sinux.
X

This is in the form of ?+py=Q{whemp 2 and O =sinx).
v

Now, LF =eJ.M =-5:J-Mr =e™, Qﬁ
The solution of the given differential equation is given m@klatlon

»(LF)= J(Qx1F)dx+C
= yett = Isinx-ez"cir+f: [l!
Let /= j‘sinx-e“.

= [ =sinx- Iehdx— I[i

frky

. %
. e’ et

= =s1mx- — || cosx-
2 | 2

esiny ecosx 1oy .
= ]= - — I(sm e }:ix
2 4 4

Ir

= 1I=

{ESinx—msx]—il’

=2 i[251’n.7c—-:-:ls.x)
4 4

==

(2 sin.x —cos x] freehomedelivery.net
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Therefore, equation (1) becomes:

ﬁ': X . .
ye' = 5 (2sinx—cosx)+C

freehomedelivery.net

Ix

] . :
= y= E{Zsmr—cos.rh(.’e

This is the required general solution of the given differential equation.

dv Ly

—4+3y=e"

dx

Answer
I‘:Fr'l' - 2x
T + py =0 (where p =3 and O=¢e ).
dx

The given differential equation is

Now, ILF =¢ Joar = L*Im =",

The solution of the given differential equationiisigiven by the relation,
y(LF.)= [(QxLF.)dx+C

= ye'" j[ e xe "}+ C

= ye'' = jc’ch1‘+{_.‘

= e =e¢" +C

= y=e " +Ce™

This is the required general solution of the given differential equation.

Y, Y_e

=X

dr  x
Answer

The given differential equation is:

v 1 )
Ly py =0 (where p=—and 0 =x")
ax X

1

freehomedelivery.net
MNow, LF =L’J‘.”:I\ :u'[-*"' =" =y,
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The solution of the given differential equation is given by the relation,

v(LF.)= I[Qx LF.)dx+C
. . . freehomedelivery.net
= y(x)= _[[J:" -x)nf'r +C
= xy = ]-x"'af'r +C
v’
=Xy = T +C

This is the required general solution of the given differential equation.

dy ( T
——+secxy =tan xL 0<x< —]
fns 2

Answer

The given differential equation is:

:—r—# + pyv = (where p =secx and O = tan x)
ax

-_|'|||r'.' Ficu.‘r:.['.' log(see) x \
Now. LF =e/™" = ¢! = gl ) _ ol B Tan X

The general solution of the given differential equation is given by the relation,
y(LF) = [(QxLF.)dx+C

= y(secx+tanx) J‘luu v( spew s tdn x ) dx +C

= y(secx+ tan )= Jﬁsuzca fan v + j-tan'“ xdx+C

= y(secx+tanx) = scex b j‘l sec” x—1)dv+C

—] _1'(5&::1‘-# tan .1'} =secx+tanxy—x+C

x

-(3 cos 2xdx
il

Answer

freehomedelivery.net
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T

Let [ = j3 cos 2x dy
freehomedelivery.net

aity Py
J-i.:m.' Ty = | Sm;l =F [1}
! )

By second fundamental theorem of calculus, we obtain

I:F[%J—FN]

()]

[sint —sin0 |

fodt |

[0-0]=0

bd | = pd |

dy )
x—+2y=x"logx
dx

Answer
The given differential equationdis:

oy

il
r—+2y=xlogx
v
dv 2
= —+—y=xlogh
dv x

This equation is in the form of a linear differential equation as:
dy _ .
—+ py =0 (where p=— and O = xlogx)

A X

Pl L Thag x ling = :
Now, ILF ={;’J =¢'J-"' =g =™ =ax,

The general solution of the given differential equation is given by the relation,

freehomedelivery.net
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y(LF)= [(QxLF)dx+C
= y~x: - I(l I{}gx X )dx+C freehomedelivery.net

=x'y= _[(x" ngx)dx+C

2, s 1 d Ny ;
::»x‘v-logx-’[x d,x-[[a{logx} Ix dx}dx+t

4 1 .3.'+
= xy=logx—— || = — x+C
x4
Sep=Xter 1o

2, .
=Xy -Ef(allagx—l)ﬂl? Q\}}

:‘»_v:%.r:(allogx—ljﬂjx ’ \\ V

Question 7:

xlog Jrﬂ +y= 2 log x
dx x

Answer

2

dx xlogx x

This equation is the form of a linear differential equation as:

; 1 2
i+py=Q{1.-.rl1v.=:ra=:Jtsr:— and 0=—)
dx xlogx x

|
i ds _
Now, LF = eJ"r e ej-rlug =€h’§1|ﬂ§.ﬂ' = log x.

The general solution of the given differential equation is given by the relation,

freehomedelivery.net
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y(LF)= [(Qx1F.)dx+C

= ylogx= J{%log x] dx+C freehomedéllg‘lery.net

Now. J‘( 2 ng]dx ~> jimg_r. ! }ﬁ.

_ 2:logx- jx—l:dr— J{;—i{logx}- jxi:dx}dr}

el

[ Q;\\\
S

s Ingr_l:|

(I+ log x) \\

Substituting the value of ![—10 @atlon (1), we get:

v Ing_t:—3{1+lngx}+(:
X

This is the required general sol%\ f the given differential equation.

<N

Question 8:

{I +.r1}c{v+ 2xvdy=c

Answer
(] +x° }afv+2.lqv dx = cot xdx

ﬁ+ 2xy _ cotx
de 1+x° 1+x°

=

This equation is a linear differential equation of the form:

v 23 cot

i py=0 (wherep=—""- and 0 =)

dx 1+x° 1+x°

J-: 1 ) freehomedelivery.net
|l-‘- X"

=1+x°.

Now, LF =eIM =e
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The general solution of the given differential equation is given by the relation,

y(LF.)= j{Qx LF.)dx +C
freehomedelivery.net
Y _ col x
::~y[|+x )_ ]‘[]+x3 x(l+xz):|dx+l:

= y[l +_1r2)= Iculxdx+c

= y[l +x2}= lng|sinx|+C

Question 9:

x%+y—x+xycmx:ﬂ{x;tﬂ] &

Answer . \

v
xi+y—x+xycutx=ﬂ 3
dx \{:g)
av
= x—+y(l+xcotx)=x
o Q

(o)
= ——+| —+cotx |v=1
dr L x ’

This equation is a linear differenti

ﬁ + Py = Q (where £ = l + ot
X% :

dx
i ey Lo =iy ¥ 1 K H
' “@“”4'*' =gt = psinx,

,given differential equation is given by the relation,

Now, LLF =E_|:m-

The general solution

freehomedelivery.net
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y(LF)= J(Qx1F.)dx+C

= y(xsinx)= ![I x xsinx)dx+C
= y(xsinx)= ![.rsinx}dxHj
= y(xsinx} = x‘l‘sinxa&— J.[%(x} Isin xcfri|+C

= y(xsinx)=x(-cosx)- _[I (—cosx)de+C

freehomedelivery.net

= p(xsinx)=-xcosx+sinx+C

—xeosx  sinx C
+ +

= y=

X xsinx
Question 10: \
dy
x4+ yp)—=1
( J}dr | %
Answer ®
> O

This is a linear differential equation of the form:

%+FX=Q(WI'IEI‘E.H=—| and 0 = y)
v

Now, LF = It _ I g,

The general solution of the given differential equation is given by the relation,

freehomedelivery.net

xsinx  xsinx xsinx &
:>y=—c:0t':r+l+ ¢ \@
Q
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x(LF) = [(QxLF.)dy+C

= xe’ = J{y~e'-"'}c@f}1+c freehomedelivery.net
= xe” =y fordy - f{%m je--"az»-]a:wc

= ye ' = y(—e"")— I(—E'J')ay +C

= xe ' =-ye '+ fe'*'abJ 4+C

= xe ' =—ye'—¢ " +C
= x=—y-1+Ce"

o &
&

ydx+(x—y3)¢fy=ﬂ |
Answer \

y dx+(.x—y3)dy=l}

T S

ny

—+ pr=0 (wherep="and 0= y)
friy ¥

1
i "‘t .
Now, LF el =eL =™ =y,

The general solution of the given differential equation is given by the relation,

freehomedelivery.net
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x(LF.)= [(QxLF)dy+C

=x= j{y-y}aj:+c freehomedelivery.net
= xy= jy"‘dy +C

3
::rxy=y—+C

Question 12:

(x+3y3)%:y(yb{}} Q§
Answer ‘ik
Q

(x;yz)%:y \\
- Q)

dr x+3)°

i

—+ px = ) (where

dy |
oy NS |l.'lj_!| —l‘

Nﬂ“', I,F =€J,r ¢ =g J.T = e_kﬂ_‘p."' =g |,_'|'J - ]

The general solution of the given differential equation is given by the relation,

freehomedelivery.net
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x(LF.)= [(QxLF.)dy+C
= xxl = I{B,}'xl]d}' +C
y y

x
= —=3y+C
}.l

= x=3y" +Cy

Question 13:

dy

X

Answer

The given differential equation is —

This is a linear equation of the form:

dy

i‘—+m! ={J (where p = 2 tan x and Q_smj}
X

an, IL.F = tqu.h _ E!EIH.N.‘H:’.T _ ,Er:""ﬂl

The general solution of the given

-L'(I'F'] = I‘[Qx I.F.}ffv.f+[“ U
ool

= y(se-:: .r} = j{s
= psec’ x = j{sec X
= ysec” x =secx +C
T
Now, vy =0atx=—.
3
Therefore,
T T
Oxsec” —=sec—+C
3 3

=0=2+C
=C==-2

dv
X

freehomedelivery.net

. T
—+2ytanx =sinx;y =0 whenx=—

+2y t.:lI'IJ('—bln‘{'

(1)

freehomedellvery net

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

:@ =sec’ x.
ial equation is given by the relation,
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ysec’ x=secx—2

= y=cosx—2cos’ x
freehomedelivery.net

Hence, the required solution of the given differential equation is y=cnsx—2msz X.

Question 14:
14 Y 1

l+x ) —4+2xy=——y=0whenx=1

{ }d.'x RARETRS

Answer

(]+.r:]ﬁ+2xy: ] . p.
Ty 1+ x° \

dv  2xy 1 Q)
=+ = . e \

de  14x {1 _,__rl)'

This is a linear differential equation of the for \{:g)
4 2x 1
aj+py=Q{wherep= ,andQ:(—’\
2

E 1+

Now. LF =l — .:,-I e

2 wely . f\
Im_.'{1+.1'
=g

The general solution of the give

y(LF)= j{QxlF); .;-~: %2)

::’y(l+_r3): Iff{l‘+C

:>,1»'(l+x3)= I] +1x: de+C

= y(l+x")=tan" x+C (1)
Now, y =0 atx = 1.
Therefore,

0=tan"'1+C

: m
=C=- 1
freehomedelivery.net
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Substituting (= ~Tin equation (1), we get:
4 freehomedelivery.net

,1'[I+_r:}:tan IX_E

This is the required general solution of the given differential equation.

dy . T
——3ycotx=sin2x;y=2 whenx=—
dxv 2

Answer

The given differential equation is ?—3_L‘(:{‘.It.‘{'=5ill 2x
X

This is a linear differential equation of the form:

dv —
—+ py =0 (where p=-3cotx and J =sin 2x)
x
1
Py 3| cotrddy Hlog|sir b T l
Now, LF =" = ¢ 0= o goubinr _ &I -
sin” x

The general solution of the given differential equation is given by the relation,

y(LF) = [(QxLE)adx+C

1 W
=y :J-[sm lx— -lm +

sin” x aln
3 { T 5
= peosec x = Zj{ COpB sce dy + C

= ycosec’x = 2cosec ¥ BO

2 3
= V=— —+ T
COsec™y  Ccosec X
. |
= y=-2sin" x+Csin’ x (1)

Now, v=2atx =

[

Therefore, we get:

2=-2+C
(=4 freehomedelivery.net
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Substituting C = 4 in equation (1), we get:
y=-2sin’ x+4sin’ x

.3 .2 freehomedelivery.net
= y=4sin” x—2sin" x y

This is the required particular solution of the given differential equation.

Find the equation of a curve passing through the origin given that the slope of the
tangent to the curve at any point (x, y) is equal to the sum of the coordinates of the
point.

Answer

Let F (x, y) be the curve passing through the origin.

At point (x, y), the slope of the curve will be i
According to the given information: 4

dv
—=1x+)
i ’
v
————Jy=X
dx
This is a linear differential equation,of the form:
dy
,.-r + py = @ (whete pz —1 and G %)
({1

v -y
Now, LF _(,f- -e!l b
The general solution of the given differential equation is given by the relation,

y(LF) = [(QxLF)dx+C

= ye~ = [xedv+C (1)

Now. I_w Tdv = x _l-c “dx — [[%{1} jL‘ 'Tfh}(f.r.
=—xe - ‘l‘—(f_"ﬂ:f
=—xe +[—n‘: L}
=g *{_1- T |] freehomedelivery.net
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Substituting in equation (1), we get:

ve '=—¢ " (x+1)+C

. freehomedelivery.net
= y=—(x+1)+Ce¢’
= x+y+1=Ce" .(2)

The curve passes through the origin.
Therefore, equation (2) becomes:
1=C

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

= x+y+l=¢"

Hence, the required equation of curve passing through the originis x+ y+1=¢",

Find the equation of a curve passing through the point (0, 2) given that the sum of the
coordinates of any point on the curverexceeds the magnitude of the slope of the tangent
to the curve at that peint by:5.

Answer

Let F (x, y) be the curve and let (x, y) be a point on the curve. The slope of the tangent

i
to the curve at (x, y) is ;—}

ie
According to the given information:
dv
—+5=x+y
dx

u".
= '—L—_r =x—5
dx

This is a linear differential equation of the form:

freehomedelivery.net
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% + =0 (where p=—1 and J=x-35)
dx

Now. LF = o) :L’ﬁ [ freehomedelivery.net
The general equation of the curve is given by the relation,

y(LE.)= j{Qx LF.)dx +C
=y = |{1 5}:: dr+C {I}

Now, |(x—5)e"dv =(x=5) fe *‘m-—JL:i{x—::],je 'm}zr.

Therefore, equation (1) becomes:

ve "=(4-x)e " +C

= y=4—x+C¢

= x+y—4==Ce .(2)
The curve passes through point (0, 2).

Therefore, equation (2) becomes:
0+2-4=Cce

Substituting C = -2 in equation (2), we get:
x+y—4=-2¢

= y=4-x-2¢ freehomedelivery.net

This is the required equation of the curve.
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ay
The integrating factor of the differential equation ¥

dx
A. e~
B. e’
|

C. —
X

D. x
Answer

The given differential equation is:

ay ,
x——y=2x
dv
dv
——==12x
dr X

This is a linear differential equation of the forms

ir + py =0 (where p= L andf@ =2x)
dx x

The integrating factor (I.F) is given by the relation,

J'_.x.'.

e

Hence, the correct answer is C.

The integrating factor of the differential equation.

{I—Il':J:fT'I+J-‘x:q1'{—l <y<l) is

|
¥ -1

A.

freehomedelivery.net

y=2x"

is
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freehomedelivery.net

Answer

The given differential equation is:

{I_}.E]j_;ﬂ:x =ay Q’}&

dv 1 }
:};+L: 4

de 1-y 1-y°

This is a linear differential equation of the for

dx :

—+py=0 (wherep = 2 - am:lQ— 1} \
dy 1~ - %

t

The integrating factor (I.F) is given by th

e

/é?/

¥
Ift'll _I ; il —log1-)

Hence, the correc 5&0

freehomedelivery.net
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For each of the differential equations given below, indicate its order and degree (if

defined).

(i) ”I—l | & ] —6y =logx

e

(ii) .m | —4[““] +7y=sinx

i
iy (dy)
(i) <= —sin| == =0
dx | dx )
Answer
(i) The differential equation is given as:
dy _ (dvY
1 5x| & —by=logx
dx” cf_‘L'z.
I’y W
:\E 1 +5x i] — 6y —log x =k
fri v ;

The highest order derivative present in the differential equation is {a’ } Thus, its order is
b

a

two. The highest power raised to dy is one. Hence, its degree is one.

-

dr..

(ii) The differential equation is given as:

) b\ .
| (& [£—] +7Ty=sinx

dax

(dyY (dvY .
:>|i —4[1] +T7y—sinx=0

|y R

freehomedelivery.net
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dy
The highest order derivative present in the differential equation is —} Thus, its order is
freehomedelivery.net d

one. The highest power raised to i is three. Hence, its degree is three.

X
(iii) The differential equation is given as:
d'v (d 'y )
i ] =0
X \ i J

The highest order derivative present in the differential equation is dfr. Thus, its order is
four. .

However, the given differential equation is not a polynomial equation. Hence, its degree
is not defined.

For each of the exercises given below, verify that the 'given function (implicit or explicit)

is a solution of the corresponding differential equation.

() v=ae" +he " +x° : x5 +2 Y =220
. ” i "
(i) y=¢ [HCL}HI +hsin x) f {'{_'EI -2 b F2y=1)
dx” el
(iif) y=xsin3x ; a;u +8y—6ceosix=10
X’
. . . 5 2y ady
(iv) »* =2y log v : ) o w=0
i ()

Answer
(i) v=ae" +bhe " +x°

Differentiating both sides with respect to x, we get:

dy = (ri{c" ]+h— ‘
dx dx -

v . . freehomedelivery.net
R —he™" +2x
dx
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Again, differentiating both sides with respect to x, we get:

a’:_l-'_ e bet 42
e =ae +be  + freehomedelivery.net

Now, on substituting the values of j—} and j‘f in the differential equation, we get:
i i
LL.H.S.
d’y ; 3
J.'—'E—~2m;—x;-'+x' -2
dx” elx

= .1'(:;&’1 +he™ + 2} + 2(({3’" —bhe™ + 2.1.'} - .r(m* Cahe 4 x7 )+ =2
= (u.w" +bhve "+ 2.t] +(2r.r€v —2he "+ -l.r)—(u.w" +hxe "+ .'f")+ NN
=2ae" —2be "+ x' +6x-2

# 1

= L.H.S. # R.H.S.

Hence, the given function is not a solution of the corresponding differential equation.

(ii) y=e"(acosx+bsinx )= ac’ cosatbe’ sin x

Differentiating both sides withwrespect to x, we get:

ﬁ =g J (g"" C{}R.T}+b' ift sin x )
e dhx wlv :

::»LT‘jI =ale cosx—e' sifly J+b-[e"sinx+e" cnss‘)
ax ’

dav :
= TL =(a+b)e cosx+(b-a)e sinx
X

Again, differentiating both sides with respect to x, we get:

freehomedelivery.net
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% =I:a+b}-%(e"c:‘ysx]-i-[h—a];—i(e"sin.w)
R, freehomedelivery.net
= i - ={a+b}-[E”{:st—e"sinx]+{b—a [Ie”sin:+e"'::osx]

= j;‘ =g |:(r,?+b][=:us x—sinx)+(b—a)(sinx+cos r}]

dv . . . _

:\d; =¢"[acosx—asinx+bcosx—hsinx+bsinx+bcosx—asinx—acos x|
i
d*y . .

= =|:2€ {bcosx—asmx}]

dx
0"‘::‘\
U\
ituti dy . YN 3 .
Now, on substituting the values of e and a’_ in the L.H.S. Qf».lth given differential
A X s o« \ W
equation, we get: WA\ N\

d_'}' PN 2y
b dx
=2¢" (beosx—asinx)-2e’ [[a +h)cosx+(b-d 2¢" (acosx+bsinx)

I

(
[(2bcosx—2asinx)—(2acos x+ 2bcogw), N
2bsin’y)
£2b-+2a-+2b)sinx]

—{Ehsinx— 2::5;in.r]+ [2a
=¢'[(2b-2a-2b+2a)cosx |+

=1 o |

\é)
n“’jy,s»aﬁqlﬂ’f?on of the corresponding differential equation.

Hence, the given f
X\ N
(iii) y = xsindx \

Differentiating both si ith respect to x, we get:

dy

= =i[xsin 3x)=sin3x+x-cos3x-3
dx :

= ﬁ =sin3x+3xcos3x
dx

Again, differentiating both sides with respect to x, we get:

freehomedelivery.net
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Iy d, . i
‘ 1 =—{5m.‘:‘x]+3—{xcns3:c:|
dx” by v
1y . freehomedelivery.net
€ —3cos3x+ 3[:05 3x+x(—sin3x)-3
dx”
d'y .
= —1 =6cos3x —9xsindx
o
- d'y . . : . .
Substituting the value of e in the L.H.S. of the given differential equation, we get:
v
d’y
—+9y—bcos3x
dx”
=(6-cos3x —9xsin3x )+ 9xsin 3x —6cos3x
=10

Hence, the given function is a solution of the corresponding\differential equation.
(iv) x* =2y logy

Differentiating both sides with respect to x, wesget:

d )
Qy=2-—= ='|gg-|,-
oL lee]
dy . 1 die
=x=|2y-logy - —+y —-—
dx v dx |

al'.
= x= i{2}'|-:|ng)-'—yj
dr
Y.

dc y(1+2logy)

v
Substituting the value of d_}x in the L.H.S. of the given differential equation, we get:

freehomedelivery.net
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|{1.'1 + 1':]£— Xy
I o

(2 . X freehomedelivery.net
:{EJ" 11)g_\'+;-"}-——.1j‘

¥(1+2logy)
2 A

=y (1+2logy)—————xy

I+ 2logy) Ty
= Xy =Xy
=0

Hence, the given function is a solution of the corresponding differential equation.

Form the differential equation representing the family of curves/given by

|[_r—a}: +2)p" =a’ where a is an arbitrary constant.
Answer

{x—a}: +2y =a

= x +a -2ax+2y =a’

=2y =2ax-x" 1

Differentiating with respect to x, we get:

dy  2a-2x

dy—=
T odx 2
dy a-x
a2y
dy  2ax-2x°
—_— = o
dx 4xy (2)

From equation (1), we get:
2ax=2y" +x°
On substituting this value in equation (3), we get:

dy 2yt +at =24

dx dxy

== freehomedelivery.net
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s o TP
Hence, the differential equation of the family of curves is given as ﬂ _ = Tr
freehomedelivery.net oy 4y

-

Prove that x° —.v? - .:.-{:r'ﬂ +.L"1]_ is the general solution of differential

equation (,3.‘3 e }u{r - { i —3,1‘?.1'}:{1', where c is a parameter.
Answer
{;,1.‘-‘ — 3y’ ]d.r = {,1.'1: - lr'i!-‘} dy

dy  x'-3x°

—_— = el 1

dv v =3xy )

This is @ homogeneous equation. To simplify it, we need to make the substitution as:

V=X
bl o

== —|V]=—(ux
uﬂr{'] u‘.r{ }
V ﬂr'l’

= —=vix—
dx oy

av
Substituting the values of y and iﬂ inpequation (1), we get:
X

dv - x*=3x(

VX — = — ;
dx (vx) —Ax (a:x)

dv  1-3v
= V+r—=—
de v =3v
dv 1-37
=5 X — = — -y
de v =3v
g 1=3 —1..-[1'3—31:]
= X—= T
dx v —3v
dv 1- T
Tde v =%
¢ 3
v =3 i
— | n |.:."v =—
=y x freehomedelivery.net
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Integrating both sides, we get:

3 -
v =3v .
I[ 14" ]d‘.-‘ =logx+logC freehomedgmery.net

A

NS S Py

r':| [ 3 5 P A
:ﬁf[%tjgl}ﬁn:fr—Bh,uhemf,:jff?rand!::IITtJ -(3)

¥

Letl-v" =1,
d gy dt
S 1) =2
dv( ) dv
:>—41"7‘:£
dv
vy =
4
—dt
Now, /| = | —=-—logr
| 4 g
vdv
And, [, =
. '[l—v*
Letv'=p
L ()=
dv dv
:’2L=£
dv
:,pdp:@
2
- L=ll|' r;fp’= 1 logl+p|=llogl+1:
P2d-pt  2x2 T|l-p| 4TI

Substituting the values of I; and I, in equation (3), we get:

v =3v 1 3
— |dv=—log(1-v')—=1o
I[ ]_P-I ] 4 g‘( ] 4 g

Therefore, equation (2) becomes: freehomedelivery.net

2
1-v

1+v
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-

ilﬂg(l—v']—i]ug Ly

=logx+logC’

i

l—v
freehomedelivery.net

= —%I{}g [I —v’][“ﬂr: J =log C'x

l—v

13

e =(Cx)”

[y
|
-
=
|

Hence, the given result is proved.

Question 5: 4 A‘\a%%

Form the differenti of the family of circles in the first quadrant which touch
the coordinate axes.
Answer

The equation of a circle in the first quadrant with centre (a, a) and radius (a) which

touches the coordinate axes is:

{x—a}2+{jJ—a}2=a3 (1)

freehomedelivery.net

Page 105 of 120



Class XII Chapter 9 - Differential Equations Maths

freehomedelivery.net

Saa)

0 X

Differentiating equation (1) with respect to x, we get:

Z{x—a}+2[}'-a]?={}
x

=(x—a)+(y-a)y'=0 ’&
QW

=x—a+y -—ay'=0 R

=x+p -a(l+))=0 \
)

x+w'
=da=

14y

RGIREE
-] i

= (x- y}3 Y+

Hence, the required differential equation of the family of circles is

(x—p) [I +{y'}:} =(x+w').

freehomedelivery.net
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Question 6:

freehomedelivery.netdv 1— 7
Find the general solution of the differential equation I - I+ =10
X -X
Answer

dv 1=y
_+ =
fris 1-x
= __ V=)
dx Vl=x*

—dx

dv .
::‘\l'll—y]_u"ll—f 4&
\1@

=0

Integrating both sides, we get: .

sin”' y=—sin"' x+C \@

= sin'x+sin”' y=C

Question 7: f\Q)

, o
%ntial equation % + L"H = is given by

X 4+x+l

Show that the general solutio

(x+y+1)=A(1-x-y-2xy),W A is parameter
Answer \
ﬁ+y:+y+] B
de X rx+l
f.‘f]( B (y3+y+l}
dx xt+x+1
d —d"
:> 4 .}I = - dr
y+y+l o x +x+l
dy dx
S =0

3 + 2 -
Y Hr+l o x +x+1

Integrating both sides, we get:

freehomedelivery.net
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24 +_.‘ de =C

y2+y+l v oax+l
dy e freehomeijelivery.net
:}j- Y (3 j IV (3 2T
[v+— +| [ +—] +|
2) { 2 ] 2 2
[ 1
2 | y+g 2 | Ty
= ——lan” < |+ —=tan” = |=C
V3 3B V3
L 2 2
:>m”l' y+1}+m 4{21+1
] 3
|2yl 2x+]
| BB |
(2y+1) (2x+1)
NN
I 2x+2y+2
= tan ' V3
]_[41:1?+21'+2y+|
3
_,- 2\5{x+_1-'+l]
= fan —— % S
3—41}'-2*}' - :
LG \ﬁc
= tan - E .
2(1-x—yp- pe 2
L y-
3 ] “*
J_(TJF"V—H} = tan E = . where 8 =tan J;C
2(1-x-y-2xy) 2 2

20
=x+y+l=—fr+(1—xy—2xv
) ﬁ( ¥ )

2B
=x+p+l=A(l-x—v-2xv), where 4 = —=
¥ ( A V) e

Hence, the given result is proved.

freehomedelivery.net
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_ ) freehomedelivery.net [ ) _ )
Find the equation of the curve passing through the point L{J,E |whose differential
A

equation is, sinxcos ydx+cosxsin ydy =0
Answer

The differential equation of the given curve is:
sin x cos vdx + cos xsin pdy =10

sin x cos ydx + cos xsin ydy

=0

COS X COS y
= tan xdx + tan yey =0

Integrating both sides, we get:
log (secx)+log(secy)=1logC
log(secx-secy)=logC

= secx-secy=C (1)

{ '
The curve passes through point LU.

A

~1xy2=C

= C=42

On substituting ;J'__i in equation (1), we get:
secy-secy = »JE

== 5ec.x- =2

Cos v

SeC X

2

= COS J =

SECX

R

Hence, the required equation of the curve is cos v =

freehomedelivery.net

Page 109 of 120



Class XII Chapter 9 - Differential Equations

Maths

Find the particular solution of the differential equation
freehomedelivery.net
(1+e™ Jdv+(1+ 1" )e'dx =0, given that y = 1 when x = 0

Answer

{l - e:”}r{v +(I + )e*a",\: =10

dy L@ dx

3 =0
I+ 1+e™

—

Integrating both sides, we get:

=" el
tan" v+ [ —C A1
an™' ) L+€__._ (1)
lete' =t=¢" =1,
= i{e]:ﬂ
det 0 dr
dt

=e' =—
¢

= e'dx =t

Substituting these values in equation (1), we get:

. dt
tan ' :L-'+j -=C
I+t
= tan” y+tan't=C
=>tan” y+tan~ fLJ = o (2)

Now, y = 1 at x = 0.

Therefore, equation (2) becomes:

tan'l+tan'1=C

m
Substituting C = — in equation (2), we get:
2 .
freehomedelivery.net
- -1 x 8
tan~' v+ tan {e J==
A 175
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This is the required particular solution of the given differential equation.

freehomedelivery.net
X - x

Solve the differential equation ve'dx=| xe’ + y° ]ﬁf}"(,}' =)

.,

Answer
ye'di= [IE"’ +y ]({1-‘
' 'ul‘f : 2
= Ve =xe +y
s
. dx )
=e' | y—=x|=)
{ dy }
l d""‘ }
'Y _1' ' ﬂr =X
. V
= e =1 ol Ij
y
Lete’ =z

Differentiating it with respect to y, we get:

d| - iz
—_—] e [
d|” ) dv

¥ d
dx
. y-d -x ;
v dz :
e | —|=— .(2)
Vo dy '

From equation (1) and equation (2), we get:
iz

=

dy
= dz = dy

Integrating both sides, we get: freehomedelivery.net
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z=y+C
x

=e =y+C freehomedelivery.net

Question 11:

Find a particular solution of the differential equation (x—y)(dx+dy)=dx—dy, given that
y = -1, when x = 0 (Hint: putx -y =t)

Answer

{x—y}{n’x+aj;] =dx—dy

= (x-y+1)dv=(1-x+y)dx %
dv 1_I+}; } ®

ja:x—v+l N
o N
S 0 QR
Letx—v=r

SR

::-i_[x—_v}:

dv dx A Qj
WO

Substituting the val - y and —— in equation (1), we get:

dx

freehomedelivery.net
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i dr 11—t
de 1+t
dt | [I—.F) freehomedelivery.net
dx W+ )
dr (L+t)—(1—1¢
L _(1+0)-(1-1)
dx 1+1¢
dr 2
dv  1+1¢

::»['ijd;:zn{r
I

:>[l+%]d.r=2cﬂr -(2)

Integrating both sides, we get:

r+loglt =2x+C

:>{x—_1']+]ug|.‘r—_1'|=._x+C

—
fapd
R

= log|x—y|=x+y+C

Now, y = -1 at x = 0.
Therefore, equation (3) becomes:
logl=0-1+C

>C=1

Substituting C = 1 in equation (3) we get:

log|x—y|=x+y+I

This is the required particular solution of the given differential equation.

Solve the differential equation £ __ Y ﬁl—r
oo Vx |dy

freehomedelivery.net

Answer
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e v o|dy |
\.-'I; \"T dy

freehomedelivery.net
2ol x

& ey
de  Jx  WJx
vy et
de Ny Wx

This equation is a linear differential equation of the form

4.0
dy 1 g
—+ Py =0, where P=— and 0 = .
a Nl
|
el el q.f
Mow, ]_I".:LJF ! :L}'I-"'-' =g

The general solution of the given differential equation is‘given by;

y(LF.) = J[(Qx1F.)dx+C

2 e ,
:,‘>IL';3""=‘|-( xe"'}qﬁr+(.
(Vo

= ye'* dv+C

ﬂf

=y =2\x+C

ay
Find a particular solution of the differential equation ufJ F veot x = 4xcosec x{x = {]} ,

X

given that y = 0 when x =%
Answer

The given differential equation is:

dv
4 F ycot x = 4xcosec x
dx

This equation is a linear differential equation of the form

freehomedelivery.net
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dy
=+ py =, where p =col x and O = 4x cosec x.
dx
e wimit  ene freehomedelivery.net
Now, LF = ¢’ —vf =e¢ " =Sy y

The general solution of the given differential equation is given by,
y(LF)= [(Qx1F.)dx+C

= ysinx = j( 4xcosec x-sinx)dy+C

= psinx =4 J-Jm’x+ C

¥

. x
= ysinx=4-—+C

= ysinx=2x" +C 1)

Now, v=0atx= g

Therefore, equation (1) becomes:

0=2x"4C
4
:;»(.‘:—K—_
7

(]

Substituting =—?; in equation’(1), we get:

. . T
ysinx=2x" ——

This is the required particular solution of the given differential equation.

dy . .
Find a particular solution of the differential equation {.1:+ ”T: 2¢7" 1, giventhaty =0
oy
when x =0

Answer

freehomedelivery.net
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dy .
1) 2 22 -
{A+}dx e

N aﬁ»‘ B ax freehomedelivery.net

2 =1 x+l1

e'dv  dx
= =

2-e"  x+1

Integrating both sides, we get:

J-;:r; =log|x +1|+logC (1)
Let2-¢" =1

eyt %\\\
:;»—e"':i \ \k
& Q\:\

= e'dt =—dt \
Substituting this value in equation (1), we get:
I_Td"=lﬂg|x+l|+lﬂg£‘ ®

= —log|r| = log|C(x +1)|

= -lug|2-r?-"|: Iug|C‘(x | ]}|

Now, at x = 0 and y = 0, equation (2) becomes:
1

] 2 —] = -
C

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

freehomedelivery.net
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o S
x+1
. | freehomedelivery.net
=g =2-
r+1
2x+2-1
=g =
x+1
2x+1
=g =
x+1
2x+1
= 1= log  (x#-1)
x+1

This is the required particular solution of the given differential equation.

The population of a village increases continuously at the rate proportional to the number
of its inhabitants present at any time. If the populationiof the village was 20000 in 1999
and 25000 in the year 2004, what will be the population of the village in 20097

Answer

Let the population at any instant (t) be y:

It is given that the rate of increase of population is proportional to the number of

inhabitants at any instant.

d)
o )
di
—, ﬂ = ky l,{- ™ 3 u~|'~.'..-.|1t::|
ot
Ty
Y s

Integrating both sides, we get:

logy =kt +C.. (1)

In the year 1999, t = 0 and y = 20000.
Therefore, we get:

log 20000 = C ... (2)

In the year 2004, t = 5 and y = 25000.

Therefore, we get: freehomedelivery.net
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log25000=4-5+C
= log 25000 = 5k + log 20000

25000 5 freehomedelivery.net
=5Sk=log| —— |=log| =
20000 4
= k= Llog iJ -(3)
3 L4 ’

In the year 2009, t = 10 years.

Now, on substituting the values of t, k, and C in equation (1), we get:

(5
lﬂgy—mxl_|og| L]+ log(20000)
3 \\4

=logy= Iﬁgliﬂﬂﬂﬂx(gj }

= y= Eﬂﬂﬂﬂxgx%

= y=31250

Hence, the population of the village in 2009 will.be 31250.

velx — xdy
¥

The general solution of the differential equation
A.xy =C

B. x = Cy?

C.y=Cx

D.y = Cx?

Answer

The given differential equation is:

velx —xdy 0
.l'l
vidv — xely
===

xy

¥ Vo ' freehomedelivery.net

=1{lis
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Integrating both sides, we get:

log|x| - log|y| = log k
freehomedelivery.net

= log|—|=logk
)
x
= —=4
|.ll
1
= y=—x
k

= y=Cx where C = ;

Hence, the correct answer is C.

dx :
The general solution of a differential equation ofthe type T+ Px=1(Q)is

v
ely v | . -
e vl |
B. V* cfft = J-[Up’.‘ﬁ Jﬂ'f\.‘+ C

‘JJ-JH.-Z'. _ i v_f“,m- i
D. xe ﬂ\[‘}'( ]a:: (

Answer

dx . Ry
The integrating factor of the given differential equation T1l+ Px=0Q, is e-[ : :
ay

The general solution of the differential equation is given by,
*(LF)= [(QxLF.)dy+C
ol ( [t ) .
:",5,1,‘-(?]}.{ ﬂ Qlej ' |d_L'+L
,, )

Hence, the correct answer is C. freehomedelivery.net
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The general solution of the differential equation ch¢{1=+(,1'€' +2.r}a’.r =0is

A.xe + x> =C

B. xe/ + y?

C.ye" + x*

Cc
C
C

D. ye’ + x*

Answer

The given differential equation is:

e'dy +(ye" +2x)dv =0

Ty :
ety ve' +2x=10
v
L?r'
= = oxe
de

This is a linear differential equation of the form

f?l +Py=0,where P=1and O =-2xe¢"
dx
Now, LF=¢'™ el = ¢

The general solution of the given differential equation is given by,
y(LF) = [(QxLF.)ds C

= ye' = J-{—Z.rcf < ~e’)d_‘r’+ &

=y’ =— I’.".r de+C

= ye' =—x*+C

= ye' +x =C

Hence, the correct answer is C.
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