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Class XII : Maths
Chapter 9 : Differential Equations

Questions and Solutions | Exercise 9.1 - NCERT Books

d*v . ,,,
Determine order and degree(if defined) of differential equation d:* +s1n {\ ]=U
Answer
dv . "
.'c-J' +sin (1 =0

= ™ +sin (_\-‘m} =1

-

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 V'+5y=0
Answer
The given differential equation is:

¥V +5p=0

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

is one.

Vv

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

one.
oy 2,

Determine order and degree(if defined) of differential equation "”J_“J +3_¢“’_'f’ =)
A Ld'.f ot

nswer
ey s

iJ +3; =1
\ ot dt-
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]

o
The highest order derivative present in the given differential equation is— 3 . Therefore,

i

its order is two.

d; s d’s

It is a polynomial equation in dt* and d! . The power raised to dr s 1,

Hence, its degree is one.

Question 4:

Determine order and degree(if defined) of differential equatlon

b ‘U
Answer

[ d’ v (e
(£2) 4 cos( 2) 0
|odxn ) L€ i g
d’y
The highest order derivative present in the given differential equation is dx” Therefore,
its order is 2.
The given differential equation is not a polynomial equation in its derivatives. Hence, its

degree is not defined.

Question 5:

o

Determine order and degree(if defined) of differential equation ;r L = ¢0os3x+sin3x

=
Answer

d*y )
— = 08 3x +s8in 3x
d_‘l.‘"

d*y .
= —cos3x—sin3x =0

-

dx
d*y
The highest order derivative present in the differential equation is d’® . Therefore, its

order is two.

Class X1l MATH www.esaral.com 2
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d:_]«‘ d:_]:
It is a polynomial equation in @" and the power raised to @%" is 1.

Hence, its degree is one.

Determine order and degree(if defined) of differential equation

{1} - [y"f + {_1"}4 +y =0

Answer

(") () +()+5° =0

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

The given differential equation is a polynomial equation in+ * .andy

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

Determine order and degree(if defined) of differential equation +2y7+)=0

Answer

e =0

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

", " and '

It is a polynomial equation in- . The highest power raised to Yois 1. Hence, its

degree is 1.

Determine order and degree(if defined) of differential equation yry=e

Answer
"

yay=e

:)_]r‘-{-_}r—(_f" :ﬂ
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The highest order derivative present in the differential equation is+* . Therefore, its order

is one.
The given differential equation is a polynomial equation in and the highest power

r
raised to- is one. Hence, its degree is one.

Determine order and degree(if defined) of differential equation _1"*+{_1"}_ +2y=0

Answer

V(Y Y +2y=0

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

The given differential equation is a polynomial equation in' and? and the highest

power raised to+ is one.

Hence, its degree is one.

Determine order and degree(if defined) of differential equation " +2y +siny =0
Answer
P42y +siny =0

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

order is two.

This is a polynomial equation in+ and+ and the highest power raised to- is one.
Hence, its degree is one.

The degree of the differential equation

(dl_v"-" dv 2 . -’ah_.‘. .
| _J+ - +smL—J+I=D|s
- dx

| dx \ dx

Class X1l MATH www.esaral.com 4
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(A) 3 (B) 2 (C) 1 (D) not defined

Answer

(d*yY) [@T ()

| — | +| = +3mL—J+I=D
lkii‘lJ['_J o ) dx

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

Question 12:

The order of the differential equation

229V 3o
CI‘IX— u{'{' is
(A) 2 (B) 1 (C) 0 (D) not defined
Answer
229V 3 g
dx” dlx

d’y
The highest order derivative present in the given differential equation is dx’® . Therefore,
its order is two.

Hence, the correct answer is A.

Class X1l MATH www.esaral.com 5
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Class XII : Maths
Chapter 9 : Differential Equations

Questions and Solutions | Exercise 9.2 - NCERT Books

Question 1:

y=e"+I o=y =1
Answer
y=e +1

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

ﬁ _ E]‘r ((:.T +I}
dy
=y =¢ A1)

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

d o o_odg,
E[IL ]— dx{(. ]
==

¢ and y"

Substituting the values o in the given differential equation, we get the L.H.S.

as:
Y=y =¢ —¢" =0=R.HS.

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

Question 2:

y=x +2x+C Dy =2x-2=0
Answer

y=x"+2x+C

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

V= i{f +2x+4C)
X

=y =2x+2

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

_Y-2x-2=2x42-2x-2=0

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

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

Class X1l MATH www.esaral.com 6
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Question 3:

y=cosx+C D v +sinx =0
Answer

y=cosx+C

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

d
=9 (cosx+C
i dx{cosx )

= ¢ =—sinx
Substituting the value of in the given differential equation, we get:
LHS =V +sinx=-sinx+sinx=0_p g

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

Question 4:

2 ' Xy
y=+l+x Y= :
1+ x
Answer
IL'=x.l+x:

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

Class X1l MATH www.esaral.com 7
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, 2x
¥y =
21+ 2"
¥ = x
1+
[ X 2
=y = Txyl+x°
I+ x°
\ x
== — ¥
1+ x
XY
==
1+ x°
-+ L.H.S. = R.H.S.

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

Question 5:

y=Ax D xy'=p(x#0)

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

=" A
! dx{ x)

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

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

Question 6:
y=xsinx  : ox=y+xyx’ -y (x=20andx>yorx<—y)
Answer

Class X1l MATH www.esaral.com
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¥=xsinx
Differentiating both sides of this equation with respect to x, we get:

V' =—(xsinx)
elx

d d
= ' =sinx-—(x)+x-—(sin x)
) () +x-——(sinx
=y =sinx+xcosx

Substituting the value of ¥ in the given differential equation, we get:
L.H.S.=xy"= x(sin x + xcos x)

= x¥sinx+1 cosx

=y+x -/l=sin’x

:y+_r: 1-(—1]
X

=y+xy —x

=R.H.S.

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

Question 7:

xy=logy+C : j::]' (xy=1)

Answer
xy=log v+C

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

Class X1l MATH www.esaral.com 9
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d d
—(xy)=—(logy
u'x{ ] uh‘{ '”]
=y d (x)+x b_1%
Todet T dy oy
]
= p+xy'=—y
."’

= vy =y
= (xy =1}y =y

4

Y

=)=
[—xy

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

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

Question 8:

P—COS V=X . {}' Sin ¥ + C0s ¥y + -I] }'.r =¥
Answer
y—Ccosy=x {]}

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

& —i[cos_v} = i(‘f}

dv dx dx
= VY +siny-y =1
= y'(1+siny)=1

. 1

=V =
I+smy

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

Class X1l MATH www.esaral.com 10
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L.H.S.=(ysiny+cosy+x))
1

=(ysiny+cosy+ y—cosy)x—
l+siny

. 1
= yi(l+ Ho—
'b{ Sm}} 1 +siny

=y

=R.H.5,

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

Question 9:
x+y=tan"'y Y4y +1=0
Answer

x+y=tan"'y

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

%{x +y)= %{tan" J-')

= l+.1-’:[ ! - }
1+

=y’ : ~—-1|=1
L 1+)°

[r=(1+5%)
1+ y°

=y =2 =
T 1+

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

Class XII MATH

www.esaral.com

11



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

wSara I JEE | NEET | CLASS 8 - 10 Download eSaral APP [

1 1 ) —(l+y:} i
LHS. =y V' +y +l=y | ————= |+ +]

v‘l !

==1-y"+)" +1
=0
=R.H.S.

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

Question 10:

y=+a -x'xe(-a.a) : Jt“"J";—Iy:ﬂ[}'iﬂ]
X

Answer

y=sa —-x°

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

dr o
dv | a2 4

e e — (& ]
dx Wa®-x° dx

4
Substituting the value of d% in the given differential equation, we get:
LHS. = x+vyrﬁ=,ﬁ:+ Jad - x—%
dx a4 =2
=X=-X
=
= R.H.S.

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

Class X1l MATH www.esaral.com 12
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The numbers of arbitrary constants in the general solution 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 particular solution of a differential equation of
third order are:

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

Answer

In a particular solution of a differential equation, there are no arbitrary constants.

Hence, the correct answer is D.

Class X1l MATH www.esaral.com 13
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Class XII : Maths
Chapter 9 : Differential Equations

Questions and Solutions | Exercise 9.3 - NCERT Books

Question 1:

dy  1-cosx

de  1+cosxy

Answer

The given differential equation is:
dv  l-cosx

dx  l+cosx

L. X
2sin .
dy 2 ) X
= i = = tan” 5
5 X
@ 2cos?
2
dy . X
= —=|sec ——1
ax 2

Separating the variables,we get:
( r X

dy = Lscr ——1 1("&
2

A

Now, integrating both sides of this equation, we get:

[f«i'.'u = J{scc’ %—I]u’x = J‘scc? %ci\'—fd’.f

X .
:,=_1-:ltan?—x+f_

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

Question 2:

&b =\4-y" (2<y<2)
dx
Answer

The given differential equation is:

Class X1l MATH www.esaral.com 14
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o

& _

= d—p°
friy .
Separating the variables, we get:
= ady = = dx
4y

Now, integrating both sides of this equation, we get:
v
- Jas
4y

= sin”" %: x+C

::%:sin(,rH_‘}

= V= 25in{r+C}

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

Question 3:

£+_1=‘=1{y;tl]

dx

Answer

The given differential equation is:
dy

—+y=1
dr

= dv+y dv=dx
= dy=(1-y)dx

Separating the variables, we get:

Now, integrating both sides, we get:

Class X1l MATH www.esaral.com
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(-2~ fax

-
= log(l-y)=x+logC
= ~logC-log(l-y)=x
= logC(1-y)=-x

=C(l-y)=¢"

-1

1
= l-y=—e

C

1 _.
= y=l-—c¢

C

. |
— y=1+A4de " (where 4= —E]

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

Question 4:

sec’ xtan ydr+sec’ ytanxdy =0
Answer

The given differential equation is:
sec” xtan ydx+sec” vtanxdy =0

sec” xtan ydx +sec” ytanxdy

0
tan x tan v

sec’ x
i

sec’
K+ Y -0
tan x tan y
HEE: X Eiﬂl:: 1
dx = :
tan x tan y

dy

Integrating both sides of this equation, we get:

sec’ x sec’ v
[P e == [y (1)
tan x tan v

Class X1l MATH www.esaral.com 16
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Let tanx =+,
Lt
tan x| =
ex ( ) dx
, ot
= secT x=—
o

= sec” xdy =dr

sec” x 1
Now I dy = |-drf.
tan x i
=logt
= log(tan x)
- sec’ x
Similarly, I ¢ Jlaf‘l-‘=]ug(lany].
tanx

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

log(tan x )= ~log(tan y )+ logC

= log(tanx)= Iug[ ¢ J
: tan y

)

= lanx =
tan y

= tanxtan y=0C

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

Question 5:

(¢"+e)dv—(e"—e ) =0
Answer

The given differential equation is:
(e"+e™)dy—(e"—e " ) =0

= (e* +e "]n{v =(e" e ‘]d,\:

- afv:[g - :|{f1

e +e”

Integrating both sides of this equation, we get:

Class X1l MATH www.esaral.com
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[dv= j{"f“_; }mc
e +e”

= y= ¢ -e }dx+C (1)

e +e

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

o {E'T - E_".) _ et

dr " dy
ot

dr
= (e* —e T]u{r =l

=g - =

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

y=|-dt+C

y=

= y=log(¢)+C

= V= Iug{e” +::'"} +C

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

Question 6:

T

—=T+x {1+

D (145°)(1+57)

Answer

The given differential equation is:

dv T 4
i = [|+I' }(l+_1:‘)
dv ,
= |+-:_.3 :(1+.r“]dx

Integrating both sides of this equation, we get:

Class X1l MATH www.esaral.com 18
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I a’y = J{]+r:)cfx

1+

= tan”' y= Ia’x + Ix:f.fx

= tan "' y:x+%+c

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

Question 7:
viog vdv—xdv=10

Answer

The given differential equation is:

viog vy —xdv=10
= vlog vy = xdy

dy _dx
viegy x
Integrating both sides, we get:
e
vilog v x
Let log vy =1.
il i
log v)=
& (log v) &
|t
=>—=—
vy
:if{}"Z(ﬂ

.-.I !

Substituting this value in equation (1), we get:
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di_ i
f X

= logt =logx+logC

= log(log y)=logCx

= logy==Cx

= y= ot

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

Question 8:
s
de

Answer

The given differential equation is:

s dy 5
x —_— =
el .
dv dx
— ="
= -
—) d;t + i =0
Xy

Integrating both sides, we get:

ﬂ - ﬂ =k (where k is any constant)
Ty
= |x"dr+ j_}-‘""c:fv =k
TR
LN
-4 -4
= x4yt =4k
=x'+yt=C (C=—4k)

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

Class X1l MATH www.esaral.com 20
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Question 9:

n
i =sin ' x
dx
Answer

The given differential equation is:

dy

= =s5in'x
dx

= dy=sin"' x dx

Integrating both sides, we get:
J-n{v - _[Sin 'y

= Y= J(Sin x- l]uh’

= y=sin"x- [(1)dx- E[H%(s[n" x): j{l}uﬁr” dlx

. |
= y=sin ' x-x— [ -x]dx
- 7=

= y=xsin'x+ | = ix
Y1—x"
Let |—-x" =1,
' .,
::>c—[l —x'] =£
dx oy
= —2.5.‘=£
ax
= .1'dx=—lcff
2

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

Class X1l MATH www.esaral.com
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- 1
y=xsin" x+ |—=dt

N
= y=xsin™' r+l-j{r] la’f
y=asin ' xe o

-

A‘+l~:+C
2 1

2
= y=xsin" x+ Jr+C

= y = xsin”’

= y=xsin'x+y1-x* +C

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

Question 10:

e' tan ydx +(1—e" Jsec” yey =0
Answer

The given differential equation is:
" tan v dx +[1 —e")sec” ydy =0

(I —é" )SEC: ydy=—e" tan ydx
Separating the variables, we get:

sec” —e"
= dy = — dx
tan y 1-¢

Integrating both sides, we get:

j-aecl ¥y dy = e d
tan v I—e
Let tan y = u.
d d
= —(tany)=—
dy
5 il
=500 V=—
,5,-:]:
— HEC: _]-'T?_[l" = dﬂ
sect v ]
5 J-w,L }dv _ jﬂ =logu= lng{mn }']
tan ¥ u

Class X1l MATH www.esaral.com 22
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Now, let 1—e" =1.
i dt
e (1-et) ==
ffx( ] ek
Lot
=g =
dr
= —&"dy = dt

= J‘l__L:T dx = [% =log7 =log(l-¢"}

2
seCT Y

dv and J-;m
Substituting the values of ~ @MY l-e

= log(tan y)= lng{l -e _}+ logC

= log(tan y)= lng[C[I - )]
:Han_v:Cl[I—e"]

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

Question 11:

s 2 d 3
{:c" X 4+ I};z 2y +xiv=1whenx=10
| d:ll.
Answer
The given differential equation is:

(x°+x7 +x+])%= 25" +x

dv 22X +x
vy {.'c] +x +x+l]

22X+
—dy=—"""Y g

(x4 ]]{_r: : 1}

Integrating both sides, we get:

Class X1l MATH www.esaral.com
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ux +x
dy = v el ]
J- '[{x+| x° +l { }
Let 2x° +:'r _ A . B{—i_(‘. {2}
[.1:+]](:r+|_] x4+l x4
2x*+x Ax’ + A+(Bx +C)(x+1)

= = -
(x+l}{x‘1+l) l:x+l](x"+1_}

=2 bx=Ar + A+ B + Br+Cx+C

=2 +x=(A+B)x’ +(B+C)x+(4+C)

Comparing the coefficients of x* and x, we get:

A+B=2
B+C=1
A+C=0

Solving these equations, we get:

A:l,ﬁziandcz"—'
2 2 2

Substituting the values of A, B, and C in equation (2), we get:
2% +x 11 N (3x-1)
{_r+1}{.1"1+l) 2 (x+1) 2(.1:3—4}

Therefore, equation (1) becomes:
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1 p3x—1
= i
J-.rfJ I‘.‘+I 5 'I'x:+lfx
=) —Ir.}u[x+]}+i ;ﬂ{r—l —fl Ix
o+ 2-x +1
=} Ilnu[x+l:| j I 12x dr— I tan ' x4+ C
! 2 x-+1 2
::»}:—él g[x+l;|+i|ng(x"+1)—étun"x+{'
l[z]i‘h (x+1) +Jlﬂu(‘c +I]}—ltun"x+(_'
II[{-HI} (% +1) }—%tan"x%ﬁ' -(3)

l

=1=—log
4

=;~I—l 0——x0+C
4

= (=

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

y:i[lng[r+l}3(x" +l];]—%tan'] x+1

Question 12:

1{,\' —I)m =1; v=0 when x=2

e
Answer
dv
xlx =1 1
(¥ =1) 7=
dlx

x(.r:—l)
|
x[x—l]{xﬂ}m

Integrating both sides, we get:

= dv=

=dyv=
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|
J‘ﬂﬁ::j‘,v.'{.*.f—I][.1r+l}£IET (1)
| A, B C i
.T[:f—l){_‘r+|]__t =1 x+1 }
I CA(x=1)(x+1)+ Br(x+ 1)+ Cx(x-1)

Let

= =
x(x=1)(x+1) x(x=1)(x+1)

_ (.—I+ b‘-l—{'}.v: +[B—("}.r—.—!

- 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= l and C = ]

Solving these equations, we get 2

Substituting the values of A, B, and C in equation (2), we get:
1 -1 1 1

x(x-)(x+1) x  2(x-1) 2(x+1)

Therefore, equation (1) becomes:
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1 11 11
J‘r{v = —jxci'c+ 5 J‘j_ Ifix+ 5 _lx+ Ia’x

= rl.'=—Iﬂgx+%Iog[x—l}+%lﬂg_{x+ 1) +logk

=_y:;mg{k:[x—lz}(xn}] 0

X

Now, y=0 whenx=2,

:,U=l|..m’M]
2 - 4

= ]ug[%] =1

3K
4
=3k’ =4

b |

=k’=

Substituting the value of k% in equation (3), we get:

_4{x—1}{x+l]]

4

i 3x°

1
.1—2 0g

1
y=—log ;
2 3x

Question 13:

cos[£]=ﬂ{“ eR):y=1whenx=0

dx

Answer

Class X1l MATH www.esaral.com 27
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(&)
cos| — [=a
dx

dv
= —=0C05
oy

— dy=cos” adx

Integrating both sides, we get:
j-.c?’}-' =cos ' a _[a’.r

= y=cos 'a-x+C

= y=xcos 'a+C (1)

MNow, v=1whenx =10,

=1=0-cos'a+C

=C=1

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

y=xcos a+l

=cos ' a
X

)
— CO5 =d
.

Question 14:

dy
@ _ ytanx;y =Iwhenx =10
dx
Answer
dv
— =ytanx
iy

= ﬁ = tan x dfx
J_.-"

Integrating both sides, we get:
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j-% = —j-tan xddv

= log » = log(secx)+log C
= log y = log(Csecx)

= y=Csecx (1)

Now, y=1 whenx=10.

= 1 =Cxsecd

=1=Cxl1

= (=1

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

y = sec x

Question 15:

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

. . -'r: Y a1
equation i} — ¢ sy

Answer

The differential equation of the curve is:
y'=e"sinx

dv .
— ——=¢ 5inx

A

= dv=e¢"sinx
Integrating both sides, we get:
Iu{v= Je"sin.m’,r
Letf= Je" sin x d.

=/ :sin.ﬁ:jc*d.r— J(%{sin.r}' Ie‘cir]a’.\'

Class XII MATH
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= J=sinx-e' - Icosx-c”cﬁr

= [ =sinx-¢" —[msx- e"dx - ﬂi(ms x)- Ie‘cir]e,ir]
| &l

= [=sinx-¢' —|cosx-¢" — ﬂ—sinx}-f"dx}
=JT=¢"sinx—e¢"cosx—1
— 2] =¢" (sinx—cos x)
¢" (sinx—cosx)
2

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

_c"(sinx—cns.r})ff

y= 0T -(2)

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

" {:-:inﬂ ~cos0)

0= +C
2
1{0-1
== { )+{.‘
2
L1
=C==
2

Substituting =% in equation (2), we get:

" (sinx—cosx) a
2 2

= 2y=¢"(sinx—cosx)+1

y=

= 2y—l=¢"(sinx—cosx)

2y—l=¢"[sinx—cosx).
Hence, the required equation of the curve is . ¢ ( }

Question 16:

For the differential equation x_v;i =(x+2)(y+ 2],ﬁnd the solution curve passing
through the point (1, -1).

Class X1l MATH www.esaral.com
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Answer

The differential equation of the given curve is:

o (x42)(y+2)
X

. i
::a[ 4 ]dv:[r ZJa’x
y+2 ) X

{ ~ a0
=|1-—= L{P:[H“de
Loy +2 X

Integrating both sides, we get:

ﬂrl— 2 H.::j'= fl+;\|a‘x
., Jr+2, v
= I.:{L-—Z ﬁ{ic Icir+2ﬂ—_dx

= y-2log(y+2)=x+2logx+C
— _L'—_'[L'—C = ]Og_l': +|0g(__i:+2}:
::>.L'—x—(,':log[.r:(}wl}:} (1)

Now, the curve passes through point (1, -1).

-

—~_1-1-C= log[(l}:{—l+2} }
= -2-C=logl=0

=C==-2

Substituting C = -2 in equation (1), we get:
_u—x+2:]og[r?{_v+3]2]

This is the required solution of the given curve.

Question 17:
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

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

Class X1l MATH www.esaral.com 31
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We know that the slope of a tangent to the curve in the coordinate axis is given by the
relation,

dy

dx

According to the given information, we get:
,-_1{]:

.PI_:'x

v
= vdv =xdx

Integrating both sides, we get:

J‘J’Cl{l' = J:r el

Vo .‘&':
= —=—+C
2

=y -x'=2C (1)

3

[

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

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

>2C=4

Substituting 2C = 4 in equation (1), we get:
y2 _ X2 — 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).

Answer

Class X1l MATH www.esaral.com 32
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It is given that (x, y) is the point of contact of the curve and its tangent.

y+3

The slope (m;) of the line segment joining (x, y) and (-4, -3) is x+4

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

dv

. Slope (m, ) of the tangent = %

According to the given information:

m, =2m,

dv 2{_1-‘+ 3}
E_ x+4
dv Qe
_1-+3__1-+4

Integrating both sides, we get:
I dv _,.rvl' dx
y+3 T Yx+4
= log(y+3)=2log(x+4)+logC
= 10;(_1'+ 3}10g Clx+ 4}:
= 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
=C=1
Substituting C = 1 in equation (1), we get:
y+3=(x+4)>
This is the required equation of the curve.

Class X1l MATH www.esaral.com 33
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Question 19:

The volume of spherical balloon being inflated changes at a constant rate. If initially its
radius is 3 units and after 3 seconds it is 6 units. Find 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).

P _i
dr
4 . 4

— i[_ P18 ] =k [‘v’nlumc: of sphere = —mr”

dil 3 3

4 L dr
= —q-3r - —=}

3 ot

= dur’ dr=kdf
Integrating both sides, we get:

d |\ridr=k Iﬂ"!

3

—dx- =kt +C

= dmr’ =3kt +C) (1)
Mow,atr=0,r=3:
>4nx3°=3(kx0+C)

= 108n = 3C
= C = 36n

Class X1l MATH www.esaral.com 34
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Att=3,r=6:
>4nx6°=3(kx 3+ C)
= 864n = 3 (3k + 36n)

= 3k = -288n - 36n = 252n
= k = 84n

Substituting the values of k and C in equation (1), we get:
4nr’ =3[84nr+367)
= dqr’ =4 (63r+27)
=’ =631+27
|
= r=(63r+27)

!
271
Thus, the radius of the balloon after t seconds is{EGH'?} 3

Question 20:
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).

Class X1l MATH www.esaral.com
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Answer
Let p, t, and r represent the principal, time, and rate of interest respectively.

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

S [,
dr 100

:,d_h[L]m
po 100

Integrating both sides, we get:

=—— |t

i
p o100

:b]ugp:%ﬂ%

=p —em (1)

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

=100 = €“... (2)

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

"
200=¢"

"

=200 =l ¢!

— 200 = 0100 (From (2))

—el0 =2

-
= —=log 2
T

— 06931
10
— = 6.931

Hence, the value of r 1s 6.93%.
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Question 21:

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(‘?r“ =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.

dp (5
= —=|—|p
de 1100
a _p
dt 20
d

& _dl

p 20
Integrating both sides, we get:
Idj:L dt

po20

— lugp:f—+f.'
20

o poe (1)

Now, when t = 0, p = 1000.

= 1000 = €° ... (2)

At t = 10, equation (1) becomes:

.
p=e’

= p=e"xe"

— p=1.648x1000

= p=1648

Hence, after 10 years the amount will worth Rs 1648.
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Question 22:

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 t.

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

.'. ; s = 'L,l

elt
dy .
= ? = ky (where k is a constant)
{
v
= v _ kel

Integrating both sides, we get:
Iy
ke far
y
= logyv=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 =it +log y,
= logyv-logy, =kt
v
— log[% = ki

o)

i A
Y J
h, -.LI':.'

Also, it is given that the number of bacteria increases by 10% in 2 hours.

= &kt =log
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110
= yr=—1,
o100
vy 11 .
:}‘_:_ o
¥, 10 G)
Substituting this value in equation (2), we get:
k-2 —ln*(u\
= mJ
| 11
=k =—log| —
2 g[ lﬂ]

Therefore, equation (2) becomes:
A
1 11 ¥
—Iog[—]-.r =log| —
2 ]D ,]'I-:r
210};( b4 ]

== M/ (4)

|U'[“)
=10

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

=>y=2y0att=t1

From equation (4), we get:

2lo Y

g[_L},J_ 2log2
IDn[ll] _]0 [u)
=10 %10

f =

Iog( ]
Hence, in 10 hours the number of bacteria increases from 100000 to 200000.
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Question 23:
AV

The general solution of the differential equation dx =€ I8

A e +e’=C

B. ¢ +e' =C

c.¢ +e'=C

p. ¢ +e ' =C

Answer
ﬂr ! I+ X ¥
_J =g - =g &
dx

dav .
= —=¢'dx

X

= e ‘dv=edx

Integrating both sides, we get:

J-{,’_' dy =jcf"'n’x

= - =¢" 4k

=g e ==k

= +e ' =¢ (e=-k)

Hence, the correct answer is A.
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Class XII : Maths
Chapter 9 : Differential Equations

Questions and Solutions | Exercise 9.4 - NCERT Books

Question 1:

¥+ xv)dv=(x*+ v )dx
(¥ o)y = (2" +7)

Answer

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

dv  x'+)7

= w1
v X +xy { }
Let F{x._v} = 1 urd

X 4xy

Now. F/(2x.4y)= {jj}x];;[j;{l\} - :‘ ::.1 =4 F(x)

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

Differentiating both sides with respect to x, we get:

ﬁ

Substituting the values of v and dx in equation (1), we get:
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dv X ()
VX —=——
dv x° +x{1-‘x]
dv 14+
= Vt+r—=
l+v
. - l+v" ) =v(l14v
::wx{h:l-H —v:( ) (1+v)
v 1+v 1+
dv 1=v
r—=—
de 1+v
(1+v) dx
= | — |=dv=—
kl—vJ X
:}[2—|+‘u]d‘|=d‘c
l—v X
3
:‘}L;_]]Qﬂl'zﬂ
l—v x

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

=v=-2log(l1-v)-logx+logk
k
=v=log| ——
Ln—v]']

V
——=log
x i

; kv
::J—:Iog ]
x

= [.1.‘ = 1] = kxe *

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

Xty

X

J_.l

Answer

The given differential equation is:

. x4y
¥y =
x

dv  x+y
=== - ]

dx x [ }
Let F(x.y)= Y

X

Now, F(Ax.Ay)= AIT Ay Lo 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:

Yyt

dx dlx
Q
Substituting the values of y and dx in equation (1), we get:
dv x+wx

V+x—=
dx X

el
= v+x—=1+v
dx

Integrating both sides, we get:
v=logx+C
1
= ~=logx+C
X
= y=xlogx+Cx

This is the required solution of the given differential equation.
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Question 3:

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

(x=y)dv—(x+y)dx=0

& _x+y (1)
dx x-y
X+ y
Let F{x, v)= .
et F(x.v) y

Ax+Ady x+yv
o F(AxAy)= )\.‘—Ai' = \.‘—'1-' =A"F(x.y)

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

y = vx
o o
:‘E(J]—E{W}
dv v
= =yt r—
k" dy

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

dv x+1=x_1+1'

Vhx—= =
dy x—we 1—-vw
\d\=_1+1' 1J_|+1’—t'{|—1rj
de 1—v l—v
dav 14y
y—=
e 1=
I-v m.-zﬁ
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Integrating both sides, we get:

] ‘ 4
tan”™' v—?lng{H 1] =logx+C

=5 tan”’ (i]—llugll +££] ]=lng:r+C
| X 2 x

T R
= Lan"‘ J']— : lr.ig[Jl +;} ]:lugx+[‘
X 2 X

— tan”' [f] —%[log[r"’ +y* }— log x* ] =logx+C

= tan '[lJz llog[.rj +y')+C
¥ \ !

X

This is the required solution of the given differential equation.

Question 4:

{x: —y? ]d,r+2.r}’ dy =10

Answer

The given differential equation is:
{x: —y? ]d,r+2.r}’ dy =10

O
:}E - 2xy -(1)

Let Fx,v)= _(12—;1)

- F(Ax,Ay)= l“’”z ~(4y) ] i Gt S F(x,7)

2{.?..,\’}{5?,_1'} 2xv

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = vx
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o o
jdr{*‘:"dx{”}
dv dv
= —=v+ri—

dx dx

dy

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

dv Xt - [1':1.']1
F+LYE_ _|: 2x-(vx) }

dv v =1
vHx—=
e 2y
dv v -1 vi—1-2v7
r—= —v=
o 2y 2y
rﬁ o {1 + 1.=':}
dy 2
v —dv = —ﬁ
1+ X

Integrating both sides, we get:

lng(] +1-‘2): =logx+logC = Ir.‘.igE
x

=1+v =

= l+—|=—
X X

=x +y =Cx

C
.

This is the required solution of the given differential equation.

Question 5:

X Q —x =2y +xy
dx
Answer

The given differential equation is:

Sdr ,
x° @& _ =2y +xy

dv
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dy _x =2y +ay
dly A

I_ 4, .
Let I (,r._t-}:—'t '"11 b

(‘J“-T:': - 2[/{3"}: +{/-IT:|{”“} _ X —2_1:: + 3
{/‘.x}' X

Therefore, the given differential equation is a homogeneous equation.

L F(Ax Ay) = =A"-F(x.y)

To solve it, we make the substitution as:

y = vx
n d:l
= i i
dx dx

aj.'

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

dv  x- Z(VX}J +J.'-[\-*x]

Y+x—=
e x°
dv
= v+x—=1=2v" +v
ax
v
= x—=1-2
o
dv oy
I-2v x
| v e
—) . , ] =
21_» =
2
ey o

:>l- -
2 | X
B2)

Integrating both sides, we get:

Class X1l MATH www.esaral.com 47



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

Je/Sa ra | JEE | NEET | CLASS 8 - 10 Download eSaral APP [

l
+v
1 1 i
3 I I+::+g.“':E = log|x|+C
2 —v
V2o 2
1 +}'
1 J2 o ox
= log =log x|+ C
22 |1y i
J2oox

1 X+ 2}'|_
= 2~.,"E log ,\'—\Ey|_lﬂg|x|+t

This is the required solution for the given differential equation.

Question 6:

xdy — ydx = \Jx" + v’ dx

Answer

xdy — ydx = m ellx
= xdy = [}- + m ] dx

dv _ vty (1)
ax X’

Let F(x,y)= YENYEV

1

L F(Ax.Ay)= -

=0 F(x.v)

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

y = vXx
o o
= E{J ) _E{W}
dv v
= ——=v+r—
dr dr
Class X1l MATH www.esaral.com 48
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dy

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

dv v+ oxt ()

Vix—=

ey X
= V+x v _ v+
dx
dv dx
) =—

Jiev ¥

Integrating both sides, we get:

log|v++1+v*| =log |+ +log C
=log|X+ 142 |= log|Cx
X X
IR -2 + e
= log YNt 7V log|Cx
X

= p4xt 4y =07

This is the required solution of the given differential equation.

Question 7:

: - - N i
J x 0S| i]+_'|-'£iin| J—”J-‘.:a’x: {ysin| X |—xn:un:;[lﬂ»xf{v
X L L x ) x|

N )

Answer

The given differential equation is:
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e e e S B

o )]

* el

e [ ]*“'"[%J}f'
ger=ah
{Aacos( ]+i}*sin[/i"’j]}2_m'

o FAx iy) {)Jmn[)y] inm[ }

e }

= /-]_-'ZI .F(xty}

(1)

|t

-:|v'

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = vx
dy dv
= =yt =—
dx dx

ﬁ

Substituting the values of y and dx in equation (1), we get:
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dv [x sV +vrsin 1’}-1‘1‘

:
-
|
|

ey [wrsin v—x L‘r.}:-n'] X

) .
d‘r‘l' VEOsSVY+v sy
S P+ —=—
alx VEINV—COS Y

dv veoosv4vsiny
=y —

o vsinv—cosy

v VCOSV+H1 SNy —v siny +veosy
=y — =

Feky VEIinv—cosy
v 2vcosv

e o — —_—
dr vsinv—cosy

ssinv—cosy| ,  2dx
:>|:‘I S Y —=Cos }d]': X
VCOs v X
{ ] 2y
:>Ltan 1-'——}{!1-‘:—
v X

Integrating both sides, we get:

log(secv)—logv=2logx+logC

= log[ﬂ]= log(sz}
v

:}[SENJ oy
!.l

= secv = Cx’v

v P

= sec('—] =C-x"-—
L X x

¥V
= SeC ‘—1 = Cxy

X

v 1 11
=cos| ~ ==

) Cxpy C xy

:>-t1-'cns['—v]:k [L‘:]—]
X C,

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

xﬁ—}wﬂ:sin[i] =10
o x

i3
Answer
xﬁ—ijsin [i}:{l
dx x
= ﬁ;d—} =y- rsin['—v]
dv T X
V- 'r5in['r]
dv x
;.-'—xsin(%]
Let F{x,v)= !
(v)="—
i_w—ﬁxsin[j"j) _v—xsin(’]'l]
.._ p‘-'[j..x‘/;ru]} E --‘L — ,‘l." — iu . ,"-'{x_ }I]

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

y = VX
o o
:‘E(JJ—E{W}
dv v
= ——=v+r—
dx dx

Q
Substituting the values of y and dx in equation (1), we get:
dv  wy—xsinv
V+Y¥—=——7—
X X

v )
= V+X—=v—5Inv

v
dv dx
sinv x
= cosec vdv = - ﬂ
-
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Integrating both sides, we get:

C
log |cus&:cv—cul V| =—logx+logC =log
X
y [ y ] C
= cosec| — |—cot| — |=—
x X x
|.L.I
COs
l [ X ]
= _ -

1) wl2)
- fra{z ()

This is the required solution of the given differential equation.

S
X

Question 9:

vy +x Iug[ijdj-' —2xdy =10
X

Answer

v+ x Iogti] dy=2xdy=0
X

'
= yelv = |:2.1'—.\' lt)gL b4 ]:| dy
X

:%:+ (1)
€ 2.".'—1'0;_1['})
X

Let F(xy)=— .

2x=xlog (1—]

X
L F(Ax.Ay)= A - F(xy)
z(ﬂ__w;}-[,l_x}lng(j_}) 2_r-1r..g[-‘_']
X X

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

y = vx
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dv_d
E_ci‘c{u}
av
— =Vv+x—
kY dx

Q

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

dv la
P — = —
dv 2x-xlogv
dv v
=S V4+x—=
dv 2-logv
dv v
— -V
e 2- log v
ci"‘- 1.—"1'+'.I0g1
Yo a- log v
ch _viegv—v
ci‘n 2—logv
2-logv _dx

v{logv—l} I_?
1+(1- |Dg1'}]dr i

ds
v(logv—1)

I 1 iy
—— = |dv=—
v(logv=1) v x

¥

Integrating both sides, we get:

L{lny—l} ~[Lav= [

= j’—‘
1-‘{lug v— 1}

Class XII MATH
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= Let logv—=1=t¢
o dr
== —[lpgv=1)=—
- Uogv=1)=—1
|
voodv
v
::>—1=u’r

Therefore, equation (1) becomes:
it

= r——logv =logx+logC
I

I
= logr - IUg[J—J =log(Cx)

X

P y .

= log Iog['—] - l}— Iog['—] = log (Cx)
x X
]ug['{]—l

= log : =log(Cx)

— -1-
::-illog

'."’I

This is the required solution of the given differential equation.

Question 10:
.T\| x T
l+e” r:forc-"(l—' }Jf‘f:{]
Loy
Answer
B .ox
1+e” |dx+e' (]——]aﬁcﬂ'
J.‘
Ve i1
=|1+e" |dv=-¢ [l——]a’y
Loy
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=
d - I_l
X ,
—= w1
dv = (]
1+
5
Let F(x,v)= - :
|+ e
2 Ax ) o x
—e“[l—;—'J —e LI——_J
L F(AxAy)=——702 = L0 F (v y)
I +e* 1+e&

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

X =vy
o d
;">— ; = — vy
(=5 ()
dr v
=D —=Vv+y—
dy dy

dx

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

dv e (1—vw
v+ y—= {—]
dy I +¢'
dv  —e' +ve'
o — —— "
dy l+e
dv —¢"+ve’ —v—ve
= y—= .
dy l+e
dv vie
= y—=- -
dy I+e
1+ " dv
=2
v y

Integrating both sides, we get:

Class XII MATH
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= 10g(v+e"}:—l0gy+logc = lﬂg[gj
rLI

= | —te |=—
¥ v

X

= x+ye’ =C

This is the required solution of the given differential equation.

Question 11:

{x+}=}¢{;r+[x—y}a{y =0;y=Iwhenx=1
Answer

(x+y)dv+(x=y)de=0

= (x+2)dy =—(x—7)ds
(o)

= = w1
dx x+y { }
Let F{L_\-‘}z _(x_’!r}.
xX+y
_ X —(Ax=Ay) —(x-») ., _
_‘__lf" ;L'_\ Fl= = :,:1-,"'__.-‘
(4x.47) Ax—Ay x+y (x.7)

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

y = vx
o
:‘E(JJ—E{W}
dv v
= =Vt x—
dx dx

aj.'

Substituting the values of y and d in equation (1), we get:
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N G
d X+vx
dv v—1
= V+x—=
dy v+l
dv v-1 v—l-v(v+1)
=y = —v=
dr v+l v+1
Tﬁ_r—l—v:—v_'{l'“’:]
T v+1 T
+1 -
L), ds
14w x

U

|i v 1 :| dx
+ — (dy=——
l+v° 1+ x

Integrating both sides, we get:

1 ( 2 [
Elmgll +v }+tan v=—logx+k

=log(1+v* )+2tan""v=—2log x + 24

= lug[{_1+r:]1x:}+2tan 'y

::-I:Jg[(l+i]-.r:]+2mn 1Y _ o
\ x° X

2k

= ]ng(x: +y3]+ 2tan” ':—:=2k -(2)

Now, y =1 atx = 1.
= log2+2tan' 1 =2k
= log2+2x = =2k
4

-2 b log2=2k

2
Substituting the value of 2k in equation (2), we get:
10g{x3+.u3}+2tan '[{]:%Hogl

This is the required solution of the given differential equation.
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Question 12:

x’dy+(xy+y )dv=0;y = whenx =1
Answer

X dv+ (:cj-' +y° }d‘r =0

= x'dy= —[.\jr+ i ] dx

b Aoer)
T ¢ -
Let F(x,v)= w
[A'T'J-V"'U}'}J] —(o+)7)
s F(Ax, Av)= . = . =A" F(x,y
(nan -0 (59

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

y = vx
7l o

:'E{JJ_E{W}
dv dv

= =yt r—
dx dx

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

il

—|:.T-'m-+{vx}':| 1

V+X—= = =—y—3"
v X
rd—v =—v' —2v=—v(v+2)
dx
v el
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Integrating both sides, we get:

%[Iogv - I0g{v+2]] =—logx+logC

::-llcrg[L)—lﬂgE
2 Thlwv+2 X

¥y .
-9

Yin x

X
=2 .C

y+2x o x

Xy .2

L'+2x:{' ~(2)

Now, y =1atx = 1.

1 .
= =C
1+2

::»C::l
3

5 1
Substituting €~ =§in equation (2), we get:
Xy 1

y+2x 3
= y+2x=3x"y
This is the required solution of the given differential equation.

Question 13:

[Min2 ['—T—.v}]dx+x{’fy=ﬂ;}!g when x =1

r] /
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Answer

|:.'|: sin’ [] ] —_1} dx + xey =0
.
[ Ly
L —|xsin’| - ]—y
=== X

dx x

Let F(x.y) = _{mn: [ij ] J}

X .
5 - /?..T . ) _Lr" 1"\
=| A -sin ., —Ay| - :rsm“ = |—y
L j'{z,’:‘/{_-‘]‘}: he — '\.‘1/ — P

Ax X

Y

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

y = vx

=2 (3)=5()

dx cx

dv v
= —=V+r=—

dx dx

Q
Substituting the values of y and dx in equation (1), we get:
v —[J:Sirl2 v—m‘]

V4+x—=
e x

dv s . 7
= V+r—= —I:S]'ﬂ_ V= U:I =Vv—58In" v
dx

(h-' .7
= X—=—-3In" Vv
[

v v

sin v dx
5 v
= cosec vy = ——
X

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

= cotv = log|x[+C

= cot [ 4 ] =log
x

.r| +logC

= cot [l] = log|Cx -(2)
X
y:E atx=1
Now, 4

T
= cot| — |=log|C
[4] #[C
= l=logC
=C=¢=¢

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

cot(i] =log
X

This is the required solution of the given differential equation.

EX]

Question 14:

d. 5 3
@_y +¢{,3¢¢(i] =0; =0 whenx =1
dr  x L

Answer

= F(Ax,Ay)= X_ cosec[lw =F(x.p)=4"-F(x.p)
x )

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

y = vx
o o
:'E{J]_E{W}
dv dv
= =yt r—
dr dy

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

dx
dv
V4 Xx— =Vv—cosec v
AN
dv dx
= - =——
COseC v x
. dlx
= —sinvdv=—

X
Integrating both sides, we get:

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

= COS [ l) =log|Cx
X

This is the required solution of the given differential equation.
Now, y = 0 at x = 1.
= cos(0) =logC
= 1=logC
= C=¢=¢
Substituting C = e in equation (2), we get:
cos[l] = log {w:}|
X

This is the required solution of the given differential equation.
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Question 15:
Ly

2xy+3° =2x" = =0; y=2 whenx =1
elx

Answer

2xy+y° =2x° @ _ 0
v

— 2x° ﬂ =2xy +J-‘:
ey

b _2v+y (1)
oy 2x
Dy _l:
Let F(x,y)= XrY

2y

2 }.. 2_ ? ,1 | 2 . 2
o F(Ax,Ay)= (Ax)(2y)+(4y) _2xy+y

: Y2 F(xy)
2(x) 2x°

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

y = vx
il
:'E(J)—E{W}
dv v
= =Vt r—
dx Frks

Substituting the value of y and %in equation (1), we get:
X
v Zx(vx}+(vx]'

dx 2x°
dv v+t

VX

= i,.—;h-' _dx
v x

Integrating both sides, we get:
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4
-2+
2

2.t

—2+1

=log|x|+C

— 2 =|ug|.r|+l:'
v

= —% = |ng|_'c|+C
”

:—E—X:Ing|x|+ff -(2)
¥

Now, y = 2atx = 1.
= ~1=log(1)+C
= C=-1
Substituting C = -1 in equation (2), we get:
L log|x[-1
¥y
= 2:- = I—1ug|x|

-

== Ax#0,xze)

I-log|x

This is the required solution of the given differential equation.
Question 16:

X

]can be solved by making the
}.—‘

h
A homogeneous differential equation of the form o h[
1_:

substitution

A.y =vx
B. Vv = yx
C.x =vy
D.x=v
Answer
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dx x

For solving the homogeneous equation of the form :h[ ], we need to make the
Vv ;
substitution as x = vy. )

Hence, the correct answer is C.

Question 17:

Which of the following is a homogeneous differential equation?
A. [4x+61+ “}a’L - {ly +2x+4)dx =0

B. (xy)dx—(x"+17)dy=0

C. {,1»:i +2y° }u’r+ 2xvdy =0

D. Vdx +(,1.': - =y ]f{v =10

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 alternativeD:
Ve + { X —xy -y }d}' =0

dy -y V'
== = T = 5
dr x —xy—)y Y 4xv—x

y

Let F(x,y)=————-.
Vv —x
. (Av)
= FlAx. Ay)= - 7
)= ) () =)
Ay’

i?{y? +xy—x’)

e
[J-"’ +xy—x J
=A"F(x.y)

Hence, the differential equation given in alternative D is a homogenous equation.
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Class XII : Maths
Chapter 9 : Differential Equations

Questions and Solutions | Exercise 9.5 - NCERT Books

Question 1:

v .
@, 2v=sinx

dx

Answer

dy -
The given differential equation is EJF 2y =sinx.

ﬁ + py = {where p =2 and O =sin x).

This is in the form of ¥

Now, L.F = eJ.M =GJ’M =",

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

= et = Isin_r-e:‘r£1-+ C (1)

Letf = _[:-‘;in.\*e:".

= [ =sinx- Ie:"dx— [[%[sin.r]- e“dr]d.‘r
AN

_ ﬁ.":" {_,:n.
= [ =smx- — || cosx- ox
2 2
A

e " siny

==

L O A
:‘>.|'=¢“ simx 1 cns.r-tp ~ [—sinx]-ﬁ- dx
2 2 2 - 2

esiny eteosx 1. ..
=/ = - —— I(SII‘II.{" }h‘
2 i 4

= /= i(zsinx—c:«crsx]—la’
4 4

9,
,.‘u

:‘-,EJ":L
4 4

(2sinx—cosx)

—i=L (2sinx—cosx)
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Therefore, equation (1) becomes:

=X

ve' = ET{E sinx—cosx)+C

x

== él[l sinx—cosx)+Ce™”

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

Question 2:

ady

e T
dx

Answer

The given differential equation is f_’j’+ py=0 (wherep=3and 0= e
by

Now, LF = efm = eJ.m =™,

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

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

= ye't = I{e Txe)+C

= e’ = Ie*dx+{7

= et =e" +C

= yp=e T+ Ce™

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

Question 3:

ﬁ‘h’

7 b3
@Y _ 2
de  x
Answer

The given differential equation is:

; I ,
& +py=0 (wherep=—and O =x")
dx x

aly

1
Py "
MNow, ILF = E"f =£L =" =y,
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The solution of the given differential equation is given by the relation,
y(LF.)= [(QxLF.)dx+C
= y(x)= ij -x]d¥+C

= xy = Ixja!r +C

4
x

= xy=—+C
4

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

Question 4:

; m
—}+sec.~qv = tan x(U =X <_]
e 2

i

Answer

The given differential equation is:

& + py = (where p =secx and () = tan x)

Now, LF = oI 2 ol _ plutseervuns) _ g | tan x.

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

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

= y(secx+tanx)= J-tan x(secx+tanx)dy+C

= y(secx+tanx)= Isec xtan xdx + Italf xedv+C

— y(secx+tanx)=secx+ j{sec r—l}u"x+(’
J=secx+tanx—x+C

= y(secx+tanx
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Question 5:
For the given differential equation, find the general solution:

dy -

2 !

cos’T—= Ly =tanz (D<_f:c<:—)
dx y 9

Answer 5:

The given differential equation: 00:2 m% +y=tanz = % + ysecﬂ  — tan o sec

The given equation is in the form E’;‘L + py = Q (where p = sec z and QQ =tanzx sec? )

Now [. F. — elpde — ofsec’zde _ tana

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

2

y(I.F) = f{Q x I. Fyde + C = ye™"* = fi:asu:tlaz:a::valr:2 ze'™*dz + C

Lettanz = t = sec® zdx = dit

Therefore. the solution of differential become

ye! = ftetdt—l- C

= ye' =t-e — / e'dt + C'  [Using Integration by part]

>y =t-e'+e +C
—, yeta.nm — tan r - Etﬂn:: _ Etanm + C
= y=tanz + 1+ Ce 7

[Using Integration by part]

This is the required general solution of the given differential equation.
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Question 6:

dy 5
P Zy=xlogx
dx

Answer

The given differential equation is:

d_]r' 3
r—+4+2y=x"logx
e ) g

dv 2
= —+—y=xlogx

dv  x
This equation is in the form of a linear differential equation as:
dv . 2
—+ py =0 (where p== and Q0 = xlogx)
oax X

.y 2-"'-" T - e ]

MNow, L.LF :.e'J.I :eL =M = gl = 7

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

¥(LF.)= J(QxLF)dx+C
= yex = j‘(xlugx-_r:)mﬁc
=xy= ﬂ.\"‘ log .\')dx +C

= v’y = log x- [-"Ux'j ;i(loﬂ x): [-"w"'}ﬂJ’C
- | cx =

1'-1 f A4

s ; 1
= xy=logx-—- — HT-I—C
x4
4
s Tlogx
—:-.1:‘_1-'=Jl EI__J.‘.JI'J'.].—"'C
4
. xlogx 1 x*
:>.\"_1»':—L"——-—+C‘

4 4 4

= x'y = %.‘r‘ (4logx—1)+C

= y= LI (4logx—1)+Cx*
fs
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Question 7:
av
x lng_}ri +y==logx
elx X
Answer

The given differential equation is:

xlog I£+ y= Elog X
dx x

dyv 2
= —+ =
dy xlogx x

-

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

and Q=%}

xlogx x

@ + py =0 (where p =
dx

|
v J =€ log{log ¥
Now, I.F =ef S L e

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

.
= ylogx= J‘[%logx}(h%{: (]}

¥

Now, [[ 2ﬁ Ingx]titzz_[ log x - Iﬂ ]ﬁ{‘r.
X \ x*
= 2-]0.@,‘(' IL({.\-— J[i{lﬂg,‘r}- J-Lfi‘f}(h'
L x° 1.:1’.‘( X

Aoa(-J - (1)

=2| - log x + J-L,nh}
X X

_,[_logx _lj|

X X

= —E(I+ log x)
X

"
J—[%ngjdx
Substituting the value of A in equation (1), we get:

viogy = —E{l +logx)+C
x

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

Question 8:

(1427 )y + 23y dx = cot xdx(x # 0)
Answer

{l +x )u{v +2xv dx = cot xdx

dv  2xy  cotx
===
de 1+x° 1+x

This equation is a linear differential equation of the form:

fv 2 0L
{'—+}J}’=Q{Whﬁmp= Y, and 0= - i]
dx 1+ x° 1+x

2x
I _~'h logl 145°
o _ o) _

Now, LF =ejm =e

Class X1l MATH www.esaral.com 73



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

Je/Sa ra | JEE | NEET | CLASS 8 - 10 Download eSaral APP [

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

= _1.-[I +,1'3} = ﬂcm"; x{l+x:)—‘d'r+['

1+ x°

= (I +x7) = Icnt xax +C

3

= y(l +x }: ]Ug|5i11x|+C

Question 9:
dv
xm_}-l“_l’—l""-‘f_l’““tx:ﬂ{xim

Answer
dy
x—+y-—x+xvcotx=10
clx

= x£+y|[l+rcotx]=x

dx
dy [I ]

= —+| —+cotx [v=1
dr \x

This equation is a linear differential equation of the form:

dv 1
—+ py=0 (where p=—+cotx and O =1)
dx X
# |
e | —+Culx |-.|'.'. S ) i :
Nﬂ\-’l.-'., ILF = E_I oty _ {)I- - _ {)Ll: logsin x ) — EIII|.'rl=1..:1||| | — ¢3inx.

The general solution of the given differential equation is given by the relation,
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y(LF)= J(QxLF)dr+C
= y(xsinx) = I[]x:rsin x)dx+C

= y(xsinx)= I[.\:Sinx]cﬂr+(_'

= y(xsinx)=x IRiT‘I.‘L‘ dx = J.[%[r} Isin xeir} +C
= y[xﬁin.r} = x[—t:u:i.r}— II r[—cu:ix:ldx +C
= y(xsinx)=-xcosx+sinx+C

—XCOSY  sinx C
= V= + +

xXsinx  xsinx  xsinx

I C
= y=—col-x+—+—;
X xsinx

Question 10:

dy
x+y)l—=—=1
(re2)—
Answer
m.
i+ y)—=I
( .}a{r
dy |
p— =
der x4+
dr
= —=Xx+)
dy
:}*E—r—
dy !

This is a linear differential equation of the form:

?+;}.¥=Q {where p=—1and 0= v)
X

Now, LF = cfﬂ'h = ci_'# =g,

The general solution of the given differential equation is given by the relation,
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] j{Qx] F.)dv+C
= xe I (h+C

=xe =y je'-"dy - I{:L (») je""civ} dy +C

= e = y(-e7)= [ )+ C
—xe ' =—ye ' —¢ ' +C
=x=—y-1+Ce’

= x+y+1=Ce¢

Question 11:
vdyv+ (.t -y }ﬂilf' =1
Answer

vy +(,r— v )d'L =

= ydv = {y: —.r)(-{].*

de v —x x
:: —_— = .i.' —_—
v ¥ y
v
= —+—=y
dv
This is a linear differential equation of the form:
dy 1
—+ px = (where p =—and O = y)
dx ¥
i 4@
Now, LF = eJ‘II = e[‘ =™ =y,

The general solution of the given differential equation is given by the relation,
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(L) = J(QxLF.)dy+C
= xy= J{L . _v]ufv+ C

= xy= J_v‘jn’y +C
v’
= xy="—+C
2
v C
S X=—t—
3oy

Question 12:

(.1: +3y° };i = }'[_1-* = {}]

i
Answer
sy dy
43y )—=
(x+307) =)
dy_
dv x+3y
ﬁ X+3y l+ 3)
dy 3 !
- de  x _3,
dyv ¥
This is a linear differential equation of the form:
(ﬁ-+px= O (where p=- ! and 0 =3y)
ﬂbr J.-
. iy |l.'l': a
MNow, L.F :{,’J-p:tl =¢ J‘-T =g " = " | =l

The general solution of the given differential equation is given by the relation,
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x(LF.)= [(Qx1F.)dy+C
= xxl: J-[Byxl]aﬁwc
y y

= to 3y+C
J.l

= x=3y" +Cy

Question 13:

dy . m

i+ 2ytanx =sinx; v =0 when x =—
v 3

Answer

Q +2ytan x =sin x,
The given differential equation is dx
This is a linear equation of the form:

dv ’
: + py =0 (where p=2tanx and J =sin x)
ax
NOI-V. [F = LJ_.'I:.‘.I _ L’!:Iull.l{h _ ,.;:*: Tog|sec o _ EI-.H_.'.['::.:' g _ SEC: v

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

= (sec’ .1.'] - J{sin x-sec’ x)dx+C

— psec’ x = J{scc x-tan x e + C

= ysec” x =secx+C (1)
yv=0atx= T

Now, 3

Therefore,

AT T
0 see” E =sgec—+C

= 0=2+C
=C=-2
Substituting C = -2 in equation (1), we get:
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ysee’ x =secx—2

= y=cosx—2cos’ x

Hence, the required solution of the given differential equation is y=cosx—2cos” x.

Question 14:

{l+x:)£+21}‘= —:p=0whenx=1
el I+

Answer

(]+.T:}£+2.ﬂ'= ]
dv 1+ x°

£+ 2y

A

de  l+x (I+x1}_

This is a linear differential equation of the form:

2x 1
sand 0= ——)
+ x an Q {l+_‘l{:}-

%+ py =0 (where p = ]

2 welx ; B
MNow, LF :E'[m = E'J'*": —e ] =14+x".
The general solution of the given differential equation is given by the relation,

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

| . B

_ : ?-L|+x‘} dx+C

{]+x‘]
1

= p(1+x7) = I]+_~r" dv +C

= y(l +.'(:}:

:>}f{l+.r:}=Lan' x+C (1)

Now, y = 0 at x = 1.
Therefore,

O=tan '1+C

=C=-2
4
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T
===
Substituting 4in equation (1), we get:

y[|+x:)=tan"x—§

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

Question 15:

dy . w
@ _ Jycotx =sin2x;y =2 whenx ==
v 2
Answer

= _3ycotx=sin2x.
The given differential equation is 4%

This is a linear differential equation of the form:

ey . .

d‘— + py = (where p = -3cot x and O =sin 2x)
v

1
1M . oz -
NOWI I F _ E,_.J-"“:IET _ L:—_'\IJ-LI:II.I.n':I —e "l'-"J.-'l-\"” o B .,| _ I

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

¥(LF) = [(QxLF)dx+C

| . I :
=y =J[sn12x, — }e’x+(‘.
5N x 51 X

= peosec’x =2 j{ cot xeoseex ) d +C

= ycosec'x = 2cosec x+C

2 3
= V== o+ )
COSEC™Y  COsec X
= y=-2sin" x+Csin’ x (1)
FIY
y=2atx=—.
2

Now,
Therefore, we get:
2=-2+C
=C=4
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Substituting C = 4 in equation (1), we get:
y=-2sin’ x+4sin’ x
= y=4sin’ x—2sin" x

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

Question 16:
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.
dv
At point (x, y), the slope of the curve will be dx
According to the given information:

—=x+y
dx

> ——y=Xx

dadr

This is a linear differential equation of the form:

jv + py =0 (where p=—1 and 0 = x)

MNow, LF = GIMT —c*ﬁ_”'h =g

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

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

= e = Ixc""u'x +C (1}
Now, j.‘l.'{.‘_'Tﬂr.l.' =X IL ey — I[% (x)- IL"'TJJ.} dx.
dx
=—xe ' - J—E_LH{T
=—xe " +(—|LJ"L )
=—¢ "(x+1)
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Substituting in equation (1), we get:

ye ' =—¢ " (x+1)+C

= p=—(x+1)+Ce"

= x+y+1=Ce" -(2)
The curve passes through the origin.

Therefore, equation (2) becomes:
1=C

>C=1

Substituting C = 1 in equation (2), we get:
x+y+l=¢

Hence, the required equation of curve passing through the origin is""‘J’«"ur1 e

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

coordinates of any point on the curve exceeds the magnitude of the slope of the tangent

to the curve at that point 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
ﬁ

to the curve at (x, y) is dx

According to the given information:

dv
—+5=x+y
i ’

d.
::ai—_r =x—35
friy

This is a linear differential equation of the form:
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%-I-p‘_].’:g iwhere p=—1and J=x-135)
X

Now, LF = o7 =¢J‘ b _ gmx

The general equation of the curve is given by the relation,
¥(LF)= J{Qx LF.)dx +C

= et = (e )e e v 1)

Now, J{ x=5)e "dv=(x-5) Jﬁ'”ca’.r — J‘[;&—j{m— 5]__[9'-' a{r}h‘,

=(x-5)(-e ”)— ‘[(—e ")a['c'
=(5-x)e™ +(—e'”)
=(4-x)e”

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=Ce

=-2=C
>C=-2

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

= y=4-x-2¢

This is the required equation of the curve.

Class X1l MATH www.esaral.com 83



User
Typewritten text
This is the required equation of the curve. 

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

*‘e’Sa ra | JEE | NEET | CLASS 8 - 10 Download eSaral APP [

Question 18:

day 5
x—-—y=2x
The integrating factor of the differential equation dx
A.e™

B. e’

1
C. ¥
D. x
Answer

The given differential equation is:

rﬂ —y=25
dr

::-ﬁ—£= 2x

dry X

This is a linear differential equation of the form:

12 + py =0 (where p= ! and ¢ = 2x)
dx X

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

E-rpdl

£l )
— il . koafx™! |

- LF =e'l =g = ) =x'=
X

Hence, the correct answer is C.

Question 19:
The integrating factor of the differential equation.

iy
- ) oy =ap (1< y <]
{ ,1»]@+Jx ay( c:Jc:}is
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B. Vrt-l

!
c. =Y
!

p. V1=

Answer

The given differential equation is:

(l -y )ﬁ + yx = ay

dy

m’ .l_ K
b, x @

de 1-y 11—y
This is a linear differential equation of the form:
.ﬁ‘["f V 7
—+py=0 (wherep=—— and 0= i =)
dy -y 1=
The integrating factor (I.F) is given by the relation,
E-[_lklll

¥ . 1 1 ) long ——

CLF = |L}J‘.'t:.lr —e | .I,_'"l- :E—Eh:@'l:]-.l ) — e 4 - _ 1

Hence, the correct answer is D.
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Class XII : Maths
Chapter 9 : Differential Equations

Questions and Solutions | Miscellaneous Exercise 9 - NCERT Books

Question 1:

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

defined).
ﬁ+5r[£] -6y =logx
(i) (h'_ ﬂr.'f

rx\.'l- , .
[d—lj —4[£] +7y=sinx
(ii) d.l' {'l{'ﬁ'

-J-:I .'!-‘l
d’y —sin[d“]]=ﬂ

4 3
(i) dx dx

Answer

(i) The differential equation is given as:
dy _ (dvY

_-1’+3_1{i] —6y=logx

dx” dx

d’y

dy
—+5x — | —b6y—logx=0
dx” [-:i‘c] . &

¥

d’y
The highest order derivative present in the differential equation is dx’ . Thus, its order is
d’y
two. The highest power raised to d’ is one. Hence, its degree is one.
(ii) The differential equation is given as:

|"l , 3 , 2
Lﬁ] —4[”&—‘] +7y =sinx
dx dx ’

(24
ax dx

+Ty—sinx=10
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dy
The highest order derivative present in the differential equation is dx | Thus, its order is
dy

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

(iii) The differential equation is given as:

dy . [d'y)

T—sin| —-

dx dx” |

=0
A

d’y
The highest order derivative present in the differential equation is d’ . Thus, its order is

four.

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

Question 2:

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

is a solution of the corresponding differential equation.

y=ae' +he”" +x° : _'“L'T+2L{1:—.1'_1'+.‘r"—2:ﬁ
0) ax ax
y=e"(acosx+hsinx) : {'F-'EI -2 dy +2y=0
(i) dx” dx
¥ =xsin3x C d1 +0p—6eosix=10
(iii) ol
' =2y"logy : [x: + }‘:]E— xy=0
(iv) dlx
Answer

I 4 -x 2
(i) .1' =ae +-|!l){'.’ + X

Differentiating both sides with respect to x, we get:

dv -
= —=qg¢ —he " +2x
dr
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Again, differentiating both sides with respect to x, we get:

-

iy .

¢ J =ge' +he™ +2

dx”

aﬁr ﬁl':-]_,

Now, on substituting the values of dx and dx" in the differential equation, we get:
L.H.5.

d’y ; s

I—'t+2£i—x;-'+x' -2

dx” lx

= :r(:f.re1 +bhe™" + 2) + 2((:&” —be™ + 2_1.') - _r(ae Crbe™ + 7 )+ xt=2
= [ux{*" +hyve "+ 2.r] + ( 2ae" —2be " + 4;) - (u.w" +hxe "+ x ) +x' =2

=2ae" —2bhe " +x' +6x-2
=10

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

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

iy ¥ = " (acosx+hsinx)=ae’ cos x+be" sin x

Differentiating both sides with respect to x, we get:

dv d ;. adr .. 3

—=aq- {::" L‘osx)+h~—[e' sinx)

v alx v :

= % =ale  cosx—e" sin .r]+h ~{u” sinx+e" cos x)
ox :

— % =(a+h)e’ cosx+(b-a)e sinx
X

Again, differentiating both sides with respect to x, we get:
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ﬂ =(a+b) -%[EI Cos 1] +(b —u}(—i(e" sin _1')

dx’ dx

= ‘;% ={a+b}.[e.vcmsx_e-sinjf]+(b —a][e”ﬂin et ::st]

d*v . . .
= —==e¢ [(a+b){cosx—sinx)+(b—a)(sinx+cos:
el [(a+b)(cosx—sinx)+(b—a)(sinx+cosx)]
:»?=e"[.:'.rcosx—c.rsinx+£1cos.\'—hsin,\'+bsin.x+bcosx—.:‘.rsin.r—acos.r]
X
= d_'l. = [lv*{bcos ¥ —asin 1}]
fih

dy  dv
Now, on substituting the values of dx’ and 9 in the L.H.S. of the given differential
equation, we get:
d—1 + 2ﬂ+ 2y
dx” ax
=2e" (bcosx—asinx)-2e’ I:[a +b)cosx+(b—a)sin .1':| +2e" (acosx+bsinx)
| (2bcosx = 2asinx)—(2acos x+2bcos x)
| ~(2bsinx—2asinx)+(2acosx + 2bsin x)
=e" [{Eh ~2a-2b+2a)cos .1'] +e" [{—Ecr— 2b+2a+ Zh]sin_\']
=
Hence, the given function is a solution of the corresponding differential equation.
(iii) y= xsin :,l.-f
Differentiating both sides with respect to x, we get:
dv . .
E_ £ (xsin3x)=sin3x+x-cos3x-3
i :

= ﬂ =sin3x+3xcos3x
X

Again, differentiating both sides with respect to x, we get:
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ﬂ’"}'

]
ik

= %{sin 3x) +3%{x cos 3:::)

dy .
T =3C083x+3 Jx+x(—smn3x)-3
= 3cos3x+ [cos3x + x(—sin3x)-3]

= d—l =bcos3xy—9xsin3x

X

d’y

Substituting the value of dx" in the L.H.S. of the given differential equation, we get:

d’y

+9y—6ceos3x

5

dx”

=(6-cos3x—9xsin3x)+9xsin3x—6cos3x

=10

Hence, the given function is a solution of the corresponding differential equation.
(iv) ¥ =2V logy

Differentiating both sides with respect to x, we get:
d 3

Ty =7, — = I '

2x=2 afr_[} Iﬂg}»]

dv o 1 dy
= x=|2y-logy-—+y ——
dx v dx
v
= yr=—{2vlog y+ vy
. (2vlog) )

dx _1:{1 +2[ngy}

aj.'

Substituting the value of d¥ in the L.H.S. of the given differential equation, we get:

(x] + }__3]&_ xy

dx
f 1 1 X
=2y logy+y | —————xy
(257 logy+) } y(1+2logy) -
, x
=y (1+2logy)—————xy
v (2l ) o)
:_1].-'—_\.'.}'

=10
Hence, the given function is a solution of the corresponding differential equation.
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Question 3:

-

= -:r(,w:2 +37)

X
Prove that is the general solution of differential

(x; — 3y’ }dx = {,p‘F —3x7y ) dy

equation , where c is a parameter.

Answer

(¥ -307)ds = (" -3¢y

(1)

dy  x'—3x°

dv _'|:3 — 31‘3_1'
This is a homogeneous equation. To simplify it, we need to make the substitution as:
y=u
e d
=L ()= (m)
dx el
dv dv
= —yv4rx—
dx fis

dv

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

; 2
prx_ % - 3x ()

dx [wf]i -3y [1‘_1']
dv 1-3"
S VX = —
dv v =3
dv 1-37°
== X—=— -y
dv v =3v
gy 1=3 —v(v; —JV]
= r—= .
de v =3
dav 3 -y
de v =3v
(.3 B
=3 i
R P
L= X
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Integrating both sides, we get:

I(‘;__I:"]fﬁ':]nngngC' -(2)
el v =3 viav velv
Now, ﬂk I /.|m':-[|_1-4 _3j]—1-*

(v =3y ) vidv velv -\
:;-m B Jm-:f, =38, where £, = [0 and 1, = [ 2 -(3)
Let1—v' =4

e ot
P 'l_ R e
fﬁ'{ 1} h
::’—a'-hr-"—ﬂ
dv
vy =
4
—dt I
Now, [ = |—=~-—logr=-—log(1-+"
ow, /= [ 0g og(1-v")
veh vdy
And, [, = = .
e ey
Letv = p.
i 2y _dp
“Lﬁ'( ']_dl
:t>2||—ﬁ
dv
:t’vch':ﬁ
2
S U W 15 P
P2d-p 2x2 Cli-p| 4 |1y

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

v =3y ] - a3
J.[ - }cﬁ ——Ilog[l—v ]—Elog

v

Therefore, equation (2) becomes:

Class X1l MATH www.esaral.com 92



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

Je/Sa ra | JEE | NEET | CLASS 8 - 10 Download eSaral APP [

1+v
1

1 3
—log{l-v'}|-Zlo =logx+logC'
Jlog(1-v") =7 log g +log

—

= _'_=II log {(I —_— )[ i+ 1: \|] =logC'x

— J

4

D{IE —,1':): = C”‘(x: +.v:]
= {_r! -y ) =C” {_1:2 +)° ]:
—x' =y =C(x + ) ): . where C ="

Hence, the given result is proved.
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Question 4:

Answer

- dv —dx
v e

Integrating both sides, we get:

sin” y=—sin_ x+C

= sin 'x+sin” y=C

Question 5:

: . . dy YAyl
Show that the general solution of the differential equation e + Zrril =0is given by
(x+y+1)=A(1-x-y-2xy), where A is parameter f ‘

Answer

dv  y +y+l

dv v x4+l
.ar.' .1':':+.vd-]

L@ ()

0

dv o 4x+l
dy _ =dx
Y +y+l o +x+l

—

dy dx
T+ =0
Y +Hry+l o xT+x+1

Integrating both sides, we get:
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dy de
f_w::+JJ+I+I_¥:+x+I =¢

= | s =
e o(2) () o)

=
+
—_—
B

I

2
[ 2‘>+|+2,‘C+|
! 3 B | B¢
] (2y+1) (2x+1) 2
L V3B
I 2x+2y+2
= tan ' V3 . Vic

1_[4.1’_]-‘+2.1’+2_‘|.’+|\' g
s )

i i 25 (x+y+1) ]=J§c

3-4xy-2x-2y-1 2

— tan

Gix+y+1) | VBe
2(1-x-y-20) | 2

\fﬁ(,r+‘1'+l] _ tan[ Jic

=
E[I —x—vy-2xy)

b
28
= x+y+l= | —xy—2xv
) JE( ¥ —2x;

L

= x+y+1=A4(1-x—y—2xy), where A =

] B3

Hence, the given result is proved.
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Question 6:
i

| A

0. ]
Find the equation of the curve passing through the point L whose differential

equation is, S1¥ cos yelv +cos xsin pay =0

Answer
The differential equation of the given curve is:
sin x cos vdv + cos xsin pdy =0

sin x cos vdx + cos xsin ydy
= =0

COS X COS ¥

= tan xdx + tan ydy =0
Integrating both sides, we get:
log(secx)+log(secy)=logC
log (secx-secy)=logC

=secx-secy=C (1)

+3)

The curve passes through point 4
nxy2=C

=C=42

On substituting C:JE in equation (1), we get:
SeCX-Sec ) = V'E

1
= 5ECX- =2

Cos ¥

SeCx

V2

= COS Y =

5eC.X

cos y = NG
Hence, the required equation of the curve is 2
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Question 7:

Find the particular solution of the differential equation

(l+€“}ﬂfv+(] +_L-':)(?Td.r =0, given thaty = 1 when x = 0

Answer
{l+e”}afv+{l+_1-‘:]er¥=0
. afj«‘ﬁ . x.*"a’.:c 0

I+v l4+e™

Integrating both sides, we get:

Tl
tan ' v+ [£E — ¢ (1
an J+jl+e"‘ {}
lete' =t=¢"" =1,
d oo dr
= H{E }_cir

. dt
=g =—
ax

= e'dy =i

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

I+1°
= tan ' y+tan ' t=C

tan ' y+

= tan 'y +tan”' (e" ]: C «(2)
Now, y = 1 at x = 0.
Therefore, equation (2) becomes:

tan ' l+tan'1=C

T bl
= —+—=C

e
==
2

C _ o
Substituting 2in equation (2), we get:

tan ' p+tan”' {e”} =

a3

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

Solve the differential equation V¢’ df:[ﬂ"" + ]f-‘j’{}’ =0)

Answer

ve'de= [.\'E"' +y ]f{l’

N X

-y : 3
= ye' =xe’ + "
dy
::’-Ef': -}.l ﬁ__l- — JJZ
dy
x .-.bll d =X
3
B N (1)
¥
Lete’ ==z,

Differentiating it with respect to y, we get:

d| > | d=
—_— e —_——
dvl ) dy

¥ dy
dv
T .}I b d | - X dz
e | 2 |-% -(2)
v |

From equation (1) and equation (2), we get:
d _
dy N
= dz =dvy

1

Integrating both sides, we get:

z=y+C

= e =y+C
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Question 9:

x— v e+ dv) = dv—dv
Find a particular solution of the differential equation{" J](Cﬁ {JH dhe—dy , given that

y =-1,when x =0 (Hint: put x -y = t)
Answer
(x —j'}l:n’.‘r+(.ﬁ-'] = ¢x — dy
= (x—y+1)dv=(1-x+y)dx
dy 1=x+y

= ===
dv x—y+1

H ]_— r—1
3Q=M (1)
dx  1+(x-y)
Letx—v=r
d
= XxX—vi=
u'".r[\ »)
::'l_ajrzdr
dv  dx
dt  dy

S|
ax oy

dt
el

ﬂﬁ-‘

Substituting the values of x - y and dx in equation (1), we get:
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df 1=t¢

[ —

a1+t
dt [I—r]
= —=]-—
dx 1 +¢
1 —(1-
_dr_(1+0)-(1-1)

dx 14+
dat_
dr 1+t

:['i]d;=zfir
!

:;»[1+%]d.r=2¢h: -(2)

Integrating both sides, we get:

=2x+C

t

t+log

= (x-y)+ lug|x-y| =2x+C

—
fapd
e

= log|x—y|=x+y+C

Now, y = -1 at x = 0.

Therefore, equation (3) becomes:
log1=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.

Question 10:

¢V |E_y(xx0)

V ﬁ]m

Solve the differential equation [

Answer
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ﬁ € oy
de  x W
dv v e 25

This equation is a linear differential equation of the form

27
dy 1 e
—+Py=0,where P=— and 0 =——.
dv \."T \u'{;
1
Py [ v 4 f
Now, L.LF = ef - L*I“-"' =&

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

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

1z .f:’_:"'T 2% .
= et = xe " |de+C
L

— yelt = j]de +C
X

— yé_“_-\".-. — 2£+c

Question 11:

ﬁ + y cot x = 4xcosec x(x # 0)

Find a particular solution of the differential equation dx ,
X=—

given that y = 0 when 2

Answer

The given differential equation is:

ay
@ + yveot x = dxcosec x
dx

This equation is a linear differential equation of the form
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j‘" + py =, where p = cot x and O = 4x cosec x.
v

Now, LF = /™ =
The general solution of the given differential equation is given by,

y(LE.)= [(QxLF.)dx+C

= sin x

ol 0e Vv
I _ elw:,.xln.-

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

= ysinx = 4J-Ifri1'+lf'

. X
= ysinx=4-—+C

= ysinx=2x"+C (1)

T
y=0atx=—.
Now, 2

Therefore, equation (1) becomes:

0=2x1+C
4
—C=-2_
2
c--T
Substituting 2 in equation (1), we get:

¥
. s T
ysinx=2x" ——

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

Question 12:
{x+ |]£: 2e™ =1
Find a particular solution of the differential equation dx , given thaty =0
when x =0
Answer

Class X1l MATH www.esaral.com 102



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

JEE | NEET | CLASS 8 - 10 Download eSaral APP ;

¥Saral

dv
x+) =20y

dy e

e -1 x+l1
e'dv  dx
- = - =
2—e" x+l
Integrating both sides, we get:

J-: ﬂfb'l =log x+l|+]ug(—.' 1)
2-¢

Let2-¢&" =1,
. a’ e =
..E(Z [ }—

= e'dt = —di
Substituting this value in equation (1), we get:

flﬂ=]0g|3'+l|+lﬂgt"
f

= —logli| = Iog‘ﬁ[x+l]|
= — lng|2 - E-"| = Iﬂg‘f.'{x+ I}|

1

=C(x+1
2—€'| {‘f ]

]
=g’ (2)
— g = .
C(x+ I)
Now, at x = 0 and y = 0, equation (2) becomes:

::,-2—1=l
C

=C=1
Substituting C = 1 in equation (2), we get:
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22— =——
x+1
1
e =2-
x+1
. 2x+2-1
e - L P —
x+1
L 2x+l
e’ =
x+1
2x+1
=y =log (x=-1)
x+1

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

Question 13:
velx = xdy —0
The general solution of the differential equation Y is
A.xy =C
B. x = Cy?
C.y=Cx
D.y = Cx?
Answer
The given differential equation is:
vy —xey

v

0

_ velv — xely _

xy

= ! dx — ! dy=10
X v

0
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Integrating both sides, we get:

log|x| - log|y| = log &

:>|ﬂg£ =logk
:ﬁ-i:k

Y
= = Ix

! k

= y=Cx where C :l
k

Hence, the correct answer is C.

Question 14:
E +Px=0Q,
The general solution of a differential equation of the type “V is
.1»'{’]‘[1'“!" = f[o.ef"""" ]d}' +C
A.
.v"e'rtt'” = I[Q,-:?J‘I"dx }a’x+(‘.
B.
xe Jra I(Qp:?‘[ll'm }i!" +C
C.
J‘J‘- ol II‘- olx -
el = || Qe b+ C
D.
Answer
l‘.i . ey
—Y+I-‘1x=Q| |.‘s-s*'{J ",

The integrating factor of the given differential equation dv
The general solution of the differential equation is given by,

x(LF)= [(QxLE.)dy+C
= x-cefﬂl{l = [[Q,L"(”'b. jd_v+ C

Hence, the correct answer is C.
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Question 15:

The general solution of the differential equation ¢"dy + (ye* - 2,r)dx =0is
A.xe" + x*=C

B.xe" + y*=C

C.ye*+x*=C

D.ye’+ x*=C

Answer

The given differential equation is:

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

dy

) .
+ye' +2x=0
dhv

="

av .
= —+y=—2xe
v

This is a linear differential equation of the form

dy +Py=0,where P=1and 0 =-2xe".
dx
Now, I.F = ol = e-irh =¢'

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

= ype' = J-(—er ! -L*”}a’x+f_'

= ye' =—|2xdv+C

= ye' =—x"+C

= pe' +x° =C

Hence, the correct answer is C.
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