Exercise 9.1 : Solutions of Questions on Page Number : 382

. 4
" Determine order and degree(if defined) of differential equation % +sin(»")=0
X

Q1

Answer :

dy

dx*
= y" +sin(y")=0

+sin(¥")=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.

Answer needs Correction? Click Here

Q2 : Determine order and degree(if defined) of differential equation 3" +5y =0

Answer :

The given differential equation is:

V+5y=0

The highest order derivative presentin the differential equation isy'. Therefore, its order is one.

It is a polynomial equation iny'. The highest power raised to y'is 1. Hence, its degree is one.

Answer needs Correction? Click Here

3: ‘ )

Q Determine order and degree(if defined) of differential equation (?) +35 “; 3 =0
t dt”
Answer :
4 T,

(ﬂ) +3d_f =)

dt dt
The highest order derivative presentin the given differential equation is? . Therefore, its order is

%

two.

. . . ds s . 2¢ .
Itis a polynomial equation mT and? . The power raised to? is1.

3 ( %

Hence, its degree is one.

Answer needs Correction? Click Here

Q4: . . . . . d’y ] dv
Determine order and degree(if defined) of differential equation +cos| — |=0

2

Answer :

[Q}_ +cos[ﬁ) =0
de” dx

The highest order derivative presentin the given differential equation is%. Therefore, its order is



2.

The given differential equation is not a polynomial equation in its derivatives. Hence, its degree is
not defined.

Answer needs Correction? Click Here

Q5! Determine order and degree(if defined) of differential equation % cos3x+sin3x
X

=

Answer :

-

o
—J: = cos 3x +sin 3x
dr’

e

= Q—cnsk—sin 3x=0
dx”

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

Itis a polynomial equation in ‘;r_} and the power raised to jx_} is 1.

Hence, its degree is one.

Answer needs Correction? Click Here

Q6 : Determine order and degree(if defined) of differential equation (y”'f +{y”)3 +[_v']4 +y =0

Answer :

3

(7Y +() +()+5" =0

The highest order derivative presentin the differential equation is ¥™. Therefore, its order is three.
The given differential equation is a polynomial equation in ", y".and .

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

Answer needs Correction? Click Here

Q7 : Determine order and degree(if defined) of differential equation »"+2y"+3'=0

Answer :
V23" =0
The highest order derivative presentin the differential equation is ¥™. Therefore, its order is three.

Itis a polynomial equation in ™, »" and ' . The highest power raised to " is 1. Hence, its degree is 1.

Answer needs Correction? Click Here

Q8 : Determine order and degree(if defined) of differential equation y'+ y=¢"

Answer :

Y+y=¢e
=y +y—e =0
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The given differential equation is a polynomial equation in y'and the highest power raised to y'is
one. Hence, its degree is one.

Answer needs Correction? Click Here

Q9: Determine order and degree(if defined) of differential equation ;" +(3 )l2 +2y=0

Answer :
L L} FJ
v +(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
v'is one,

Hence, its degree is one.

Answer needs Correction? Click Here

Q10 : Determine order and degree(if defined) of differential equation »"+2y'+siny=0

Answer :
P2y +siny =0
The highest order derivative presentin the differential equation is »". Therefore, its order is two.

This is a polynomial equation in 3" and »'and the highest power raised to »"is one. Hence, its degree
is one.

Answer needs Correction? Click Here

Q11: The degree of the differential equation
d;)j - +{ﬂ] +sin[£]+l:0i5
dx® dx dx

(A) 3 (B) 2(C) 1 (D) not defined

Answer :

[di):} +[QJ +sin(ﬁ]+ 1=0
dv” dx 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.

Answer needs Correction? Click Here

Q12 : The order of the differential equation

2w @Y 3 _ois
dv de

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

Answer *



22 8Y 3% . 0
dx” dv 7

The highest order derivative presentin the given differential equation is%. Therefore, its order is

two.

Hence, the correct answer is A.

Answer needs Correction? Click Here

Exercise 9.2 : Solutions of Questions on Page Number : 385
Q1: y=e"+1 : Y -y'=0
Answer :

r=e"+l1

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

dy_d
ot dx(e +1}
=y =¢' (1)

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

d, o d;,
&)
==

Substituting the values of 3" and »" in the given differential equation, we get the L.H.S. as:
=y =e"-e"=0=R.H.S.
Thus, the given function is the solution of the corresponding differential equation.

Answer needs Correction? Click Here

Q2: 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= %{xl +2x+C)

=y =2x+2

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

LHS. =3 —2x-2=2x+2-2x-2=0=R.H.S.

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

Answer needs Correction? Click Here

Q3: y=cosx+C Dy +sine =0

Answer ;



y=cosx+C

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

_d :
y'= E(cosx +C)
= V' =—sinx
Substituting the value of »'in the given differential equation, we get:
L.H.S =y +sinxy=—sinx+sinx=0=R.H.S.
Hence, the given function is the solution of the corresponding differential equation.

Answer needs Correction? Click Here

Q4: l+x°  : y=—2

1 ? T lex

Answer ;

y=v1+x

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

y =4 (Ji+)
|

y'= -i[l+x"’}
2W1+x7 dx

. 2x

v 2414 %

7 X

JJZ
NI
—y=" =xl+x°

1+ x

O L
’ 1+ °
r x:
::’rLI:—J’
l+x°

~LH.S5. =RHS.

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

Answer needs Correction? Click Here

Q5: y=Ax : x'=y(x=0)

Answer ;
y=Ax

Differentiating both sides with respect to x, we get:

, d
y =E(Ax]

=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.

Answer needs Correction? Click Here



Q6: y—ysiny :x=y +xyfx’ =y (x#0and x> yorx<—y)

Answer :
y=xsinx
Differentiating both sides of this equation with respect to x, we get:

"

d, .
S=—Xs5Imnx
= )

Y d .
=) =sMmxy-—|xX)+x-—(510X
y — (¥)+x—(sinx)
= ' =sinx+ xcosx
Substituting the value of »'in the given differential equation, we get:

L.H.S.=xy" = x(sinx + xcos x)

= xsinx+x° cosx

=y+x"-y/l-sin’x

=y+x’ 1—[£]
x

= y+xy ) —x

=R.H.S.
Hence, the given function is the solution of the corresponding differential equation.

Answer needs Correction? Click Here

7: i
Q :'p:l(}qu.c . _]»"=J—{J{J»'i])
1—xy
Answer :
xy=log y+C

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

%(ry} = %(Iug_v}

j T d’(\'}+x-ﬁ—lﬁ
Y & de vy
= y+x= l}"
_"
=y +xy =y

=(xy-1)y =-y*

=3y =

| —xy
s LHS. =RHS.

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

Answer needs Correction? Click Here

Q8: y—cosy=ux : (ysiny+cosy+x]y'=y

Answer ;



y—eosy=x (1)
Differentiating both sides of the equation with respect to x, we get:

ﬁ—i{cosy] =i{.\:}

dr  dy dx
= V' +siny-y =1
= 3'(1+siny)=1

, 1
=I+siny

=¥

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

L.H.S.=(ysiny+cosy+x))’

=(ysiny+cosy+y—cosy)x—
I +sin y

= y(1+sin y)-
y(l+siny) 1+siny

:J,'
=R.H.S.

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

Answer needs Correction? Click Here

Q9. x+y=tan'y : ¥+ +1=0
Answer :
x+y=tan"y

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

%(A‘ +y)= %(tan" ¥)

1
::>l+y’=[l+vg}-’

=y %—1 =1
L1+

1+J-':

= _JJ_« ]=]
L1+)°

R Ui
;

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

3 5 - —[:]4',]":} 5
LHS. =3y +y +1=1y"| —— |+ +1
—}'-
=—1—y:+}1:+1
=0
=R.H.5.

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

Answer needs Correction? Click Here

Q10: y=+a' -x'xe(-a.a) : X"'J"?:n{yiﬂ)



Answer :

y=+a’ -x

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

2-24#=)

d}’ _ ] d (al —xl]

dr g x d
1
= (-2x
oy el
—X

—

a’-x*
Substituting the value of? in the given differential equation, we get:
X
L.HS.= x+yﬁ=x+w'az R
dx -y

=X=-X

=0

=R.H.S.

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

Answer needs Correction? Click Here

Q11 : The numbers of arbitrary constants in the general solution of a differential equation of fourth
order are:

Mmo@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.

Answer needs Correction? Click Here

Q12 : The numbers of arbitrary constants in the particular solution 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.

Answer needs Correction? Click Here

Exercise 9.3 : Solutions of Questions on Page Number : 391



Answer ;

LI

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

.14,

a bhdx
1

= —+—3'=0
a b)

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

1
04+—3"=0
b}
1
=—3"=0
b}
=y"'=0

Hence, the required differential equation of the given curve is »" =0,

Answer needs Correction? Click Here

Q2: = a(bl —xl)

Answer :
¥ =al(b’ —xz)

Differentiating both sides with respect to x, we get:

dy
2y—=qa(-2x
! dx a[ ]
=2y =-2ax
= w'=—ax A1)

Again, differentiating both sides with respect to x, we get:
Vey'ept=-a
=) +w'=-a ()

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

[)’r}: + " _—a
» —ax
= xyy”+x[y']: -y =0
This is the required differential equation of the given curve.

Answer needs Correction? Click Here

Q3: y=ae" +he™

Answer :
y=ae +bhe”" 1)
Differentiating both sides with respect to x, we get:

V' =3ae™ - 2he™ (2)



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

V' =9ae™ + 4be A3

Multiplying equation (1) with (2) and then adding it to equation (2), we get:
(2ae™ +2be™ ) +(3ae™ —2bc™" ) = 2y + '

= 5ae™ =2y + )

i Ty
z ae.‘.'r - y J’

MNow, multiplying equation (1) with 3 and subtracting equation (2) from it, we get:
(3ae™ +3be ™)~ (3ae™ — 2be* ) =3y - )/
= She ™ =3y-)’

2 _ 3):_ }:r

3

= he

Substituting the values of q¢** and he*IN 2quation (3), we get:

2v+y)  (By-y
(2r+y), ,Gr-))
5 5
:y,=]8y+9y +]2y—4y
5 5
w30y +5y
5
=y =ty+)y

J;':S'l.

= y#_y!_ﬁ-}l =0
This is the required differential equation of the given curve.

Answer needs Correction? Click Here

Q4: y=¢""(a+bx)

Answer :

y=e"(a+bx) A1)

Differentiating both sides with respect to x, we get:

V=27 (a+bx)+e™ b

=¥ =" (2a+2bx+h) A2)

Multiplying equation (1) with equation (2) and then subtracting it from equation (2), we get:
Y =2y=e™ (2a+2bx+ b)—ez“ (2a+2bx)

= 1 =2 = he™ (3

Differentiating both sides with respect to x, we get:

Yk =2y =2be™ w(4)
Dividing equation (4) by equation (3), we get:
y"— 2'}" _ 2

V' =2y

= y'=2y'=2y"—4y
=y =4y +4y=0

This is the required differential equation of the given curve.

Answer needs Correction? Click Here

Q5: v=¢"(acosxy+hsinx)



Answer :

y=e"(acosx+bsinx) )
Differentiating both sides with respect to x, we get:

V' =e'(acosx+bsinx)+e' (—asinx+hcosx)

=y = [{u+b]cos;—{a—b)sin x] ~A2)

Again, differentiating with respect to x, we get:

W=e' [(a+b]-:os x—(a—b)sin .r]+ e" [—{a +b)sinx—(a —b]cosx]
V" =e"[2bcosx—2asinx]

V'=2¢" (beosx—asinx)

:%:e*{bmsx—asinx} (3)

Adding equations (1) and (3), we get

,ﬂ'
y+JT=e*' [(a +b)cusx—(ﬂ—-’l)si" IJ

= y+i-=y
5

’

=2y+" =2y
=3"-2y"+2y=0

This is the required differential equation of the given curve.

Answer needs Correction? Click Here

Q6 : 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 (4, 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 (8, 0) and radius (a)is

(x—a) +y* =d".

=x'+y' =2ax A1)
AY
Dw
LA
Differentiating equation (1) with respect to x, we get:
2x+2y' =2a
=x+w'=a

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

4= 2(x+')x

3 bl 1
% ¥ 4 T = ‘j ' ')\"1.'”'



iy e gy
= 2xw =)
This is the required differential equation.

Answer needs Correction? Click Here

Q7 . 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:
¥’ = day (1)

Yi

YN

Differentiating equation (1) with respect to x, we get:
2x=4aq) (2}
Dividing equation (2) by equation (1), we get:

2x _4ay
x 4ay

=x'=2y
=xp-2y=0

This is the required differential equation.

Answer needs Correction? Click Here

Q8 : 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:

x
—_‘+—‘=| 5 an 1
b a 0

Y



Uitrerentiating equation (1) with respect 1o x, we get:

2x 2w
7 + . '-P
h” h-
x w

=—=+——=0 w2
b a @

=0

Again, differentiating with respect to x, we get:

1

b a

L ! ( 2 437)=0
b oa R

U
="+ )

Substituting this value in equation (2), we get:
(e o) | 2
- + +=—=10
x[ () )} =

&

==x(y) =0+ =0

= x}{}J"+x[y']: —w'=0
This is the required differential equation.

Answer needs Correction? Click Here

Q9 : Form the differential equation of the family of hyperbolas having foci on x-axis and centre at
origin.

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

=1 (1)

Yy

YN

Differentiating both sides of equation (1) with respect to x, we get:
e LA
a b

=22 _p (2)

=

a b

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

1 _yr+w
a B
1

=>—= bL((v') +}}’"]

Lo

1
&

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

) +w7) -2 =0



=x()V) +xp"-p' =0
= +x(y) - =0
This is the required differential equation.

Answer needs Correction? Click Here

Q10 : 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, &) and radius 3 is as follows:

P 4(y-b) =3

= +(y-b) =9 A1)
Yi
0, o'
3
X X
- = -
Y'Y

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

2x+2(y-b)-y'=0

::,(y—b)-}: — s

:::y—.";rz_—Jr

}J
Substituting the value of (¥ a€" b) in equation (1), we get:

=

X +[—_"c] =90
J:

::>le]+ 11]=9
()

=2 ((#) +1)=9(»')’
::wl: 3—9}(}:']2+r1=0

This is the required differential equation.

Answer needs Correction? Click Here

Q11 : Which of the following differential equations has v =c,¢" + c,e *as the general solution?

A 4



T

Answer :

The given equation is:

y=ce +c,e” A1)
Differentiating with respect to x, we get:

aﬁ:

_ x —x
— =g -8

dx

Again, differentiating with respect to x, we get:

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

Hence, the correct answer is B.

Answer needs Correction? Click Here

Q12 : Which of the following differential equation has v = x as one of its particular solution?

A, L‘f—xa ﬁ-}—x}::x
dx” dx

B. Q+xﬂ+xy=x
dx”

C. L‘f—x:ﬂ-l-xy:ﬂ
dx” dx

D Q+x£+n =0
dx” fx

Answer :

The given equation of curve is y= x.

Differentiating with respect to x, we get:

2’:1 (1)

Again, differentiating with respect to x, we get:

d'y
—=0 (2
{i\:E ( }

Now, on substituting the values of 5;:_3’ and % from equation (1) and (2) in each of the given

alternatives, we find that only the differential equation given in alternative Cis correct.

dz’ 1d 2
J _I~_y+xy=0—x'-|+x-x

dv’ dx

1 k3
=—i +X
=0

Hence, the correct answer is C.

Answer needs Correction? Click Here



Exercise 9.4 : Solutions of Questions on Page Number : 395

Q1: Q_ | -cosx

dr l+cosx

Answer :
The given differential equation is:

dv  1-cosx
dr  l+cosx

Separating the variables,we get:

dy =[scc3%—l]a’x
Now, integrating both sides of this equation, we get:

_“afv = j[sccz g—l]dx = Isec" %a&*—fﬁ'x

x .
= y=2tan——-x+C
2

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

Answer needs Correction? Click Here

Qz: ?:,M._y: (—2{_}'{2]
Ay

Answer :

The given differential equation is:

ﬁ = . |'.|:|.—JJ1

friy

Separating the variables, we get:
ay

5

4—y

= =¢x

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

dy
et
::rsin"%:x+c

:>§=sin(x+(j}

= y=2sin(x+C)

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

Answer needs Correction? Click Here

Q3: dv

Zrv=1lv=1}



de =V

Answer :

The given differential equation is:

—+y=1
X

=dv+y dy=dx
= dy=(1-y)ds
Separating the variables, we get:
dy
-y

= =dx

Now, integrating both sides, we get:

1_1 Idr

=log(l-y)=x+logC

= —logC-log(l-y)=x
=logC(l-y)=—x

=C(l-y)=¢
|
=l-y=—¢"
Y C
= yp=1 ! e
7T
. I
= y=1+de " (where 4= —E]
This is the required general solution of the given differential equation.

Answer needs Correction? Click Here

Q4 sec’ xtan ydx+sec’ ytanxdy=0

Answer :
The given differential equation is:
sec’ xtan ydx +sec” ytan xdy =0

sec” xtan vdx +sec” ytan x dy
= ) Y v -0

lan xtan y
sec’ x sec’ y
de+ J

tanx tan ¥

dv=0

sec’ x sec”
dx=— &

tan x tan y

dy

Integrating both sides of this equation, we get:

j'SEC .1 J’SEC !» [I}

tan x tan y

Let tanx =f.
dt

d
tanx) =
x( dl'.l.x) dv

= 5332 X=—
o

=sec’ xdv=dr

sec’ ¥
Now, J

da.ja'r

=logr



= log(tan x)
sec’ x
Similarly. dv =loc(tan ).
y j'm” ly =log(tan )
Substituting these values in equation (1), we get:
log(tanx)=-log(tan y)+logC

C
= log(tan x ) = log| ——
og(tanx) og[ tan _v]

= tlanx =
tan y

=tanxtan y=C
This is the required general solution of the given differential equation.

Answer needs Correction? Click Here

Q5: {e" +e "']dy—[e” —e "]a‘x= 0

Answer ;

The given differential equation is:
{E" +e " ]ﬁﬁ? - {e" - ]afr =0

= (e‘* +e "]af,v' = {e"’—e 'T]oir

gl. _ e—.t

::’d-vz T -%
L€ +e i

dx

Integrating both sides of this equation, we get:

X

[av= || ¢ ¢ lierc
_e' +e ]
g =g’
= C (1
=3 IL_YH.V X+ (1)

Let (e¥+ &%) = ¢,

Differentiating both sides with respect to x, we get:

dg . _oy_dt

E[e +e }_a‘x
L e dt
=g - =—
dr

::s(eT —e ”]aﬂt =dlt
Substituting this value in equation (1), we get:
1
= |=dr+C
y= [+

= y=log(t)+C

== log(e” +¢""}+C
This is the required general solution of the given differential equation.

Answer needs Correction? Click Here

Q65 D (14 )(147)

dx

Answer ;



The given differential equation is:

l'/ﬁr’ i bl 2
E = [l +I')(1+y“)
]f}-: =(1+x:]dx
¥

Integrating both sides of this equation, we get:

[P = f(1ex s

1+

=tan ' y= Idx+ Ixzdx
tﬁ
= tan’' y=x+'?+C

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

Answer needs Correction? Click Here

Q7: viogyvde—xdv=0

Answer :
The given differential equation is:

viogvdr—xdv=0
= ylog vy = xdy
ay dx

viegy x

Integrating both sides, we get:

T ()

ylogy

Let logy=t.
Cd
1_dt

v dy

= L dv = di
y

f
log y)=—
(1og)= 4

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

= logt =logx+logC

= lug(lug _v) =logCx
=logy=Cx

= _'|-J — E.i'.r
This is the required general solution of the given differential equation.

Answer needs Correction? Click Here

Answer :

The given differential equation is:



x — T -
v i
dv__ﬂ
"S AS
:>d—f+ﬂs_0
Xy

Integrating both sides, we get:

d—f+ d—} =k (where k is any constant)
=

= fx"‘c;ir+ jy"‘afv =k

PR
=X Y g
4 -4
=Syl +y i =—4k
=x'+y*=C (C=-4k)

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

Answer needs Correction? Click Here

Q9: Q =sin"' x
dx
Answer ;

The given differential equation is:

Q =sin"'x
dx
= dy=sin"' x dx

Integrating both sides, we get:
_[o{v= Jrsin" xax
=y = [(sin" x-1)dx

= y=sin"'x- J(I)uf&r— “li[%{sin" x)- j{l)u‘x]]dx

= p=sin"x x— I[J,:T-x]dx

—X

= yp=xsin"'x+ d 1
Let 1-x" =1,
=4 (1)L
dx dx
dt
= -2x=—

[

= xdy = —I—a'f
2

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

1
= xsi = —
¥ =uxsin :c+j2 !dr

| |
o — aegipy ] . 3
= y=xsin x+ > j'(r] 2t

|
_ rsin x4 1.0
= y=xsin ,\+2 ]+C
2



= y=xsin" x+ Jt+C
= p=uxsin'x+/1-x* +C
This is the required general solution of the given differential equation.

Answer needs Correction? Click Here

Q10: ¢ tanydx+(1—e')s€c: ydy=0

Answer :

The given differential equation is:
e tan yelx +(1 —e' }sa.w::2 vy =0

{I ~e")sec’ ydy=—e" tan ydx
Separating the variables, we get:

e

sec” ) e e
tan y 1-¢

Integrating both sides, we get:

sec’ y -

Yy = [~ —dx (1
Ry 2=l (1)
Let tany =u.

:‘»i(tarl_v}:ﬁ

o dlt
=secT y=—
= sec” ydv =du

sec” y du
~dy= |~ =logu =log(tan y
-[tany y I" ogu =log(tan y)

Now, let |- =1t.
d dr
ne(1-e")==
=0)=%
.o dr
= —¢ =,¢i_
X
=—e'dx=dt

_{)"’
=]
1-¢e"

Substituting the values of

dy = I% = logr = log(1 —e"}

2
secT y

dv and [—S—dxin equation (1), we get:
tan y 1-e'

= log(tan y]:lug(l-e")+lugc

= log(tan y]:lng[(‘[l —e“]]

:tan}rzC(I—e’]

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

Answer needs Correction? Click Here

Q11:

(xj +_r2+x+l}%=2f+x;y=1 whenx =10

Answer :

The given differential equation is:



{x +x° +x+l)@—2x +x
dr

dy 2x% +x
dx (.r" +x1+x+l]
= Ax +x e

{x+l}(.r3+l)

Integrating both sides, we get:
-.I +x
!
'[ '+-{:r+| 1: +l ()

2x +x _ A +Bx+(.‘
[x+|}(x3+l] x+l x4+l

Let

. 2x*+x Ax* + A+(Bx+C)(x+1)
[x+|)l:x2+|} {_r+|](xi+1]

=2 tx= At + A+ B + Be+ Cx+C

=2x +x=(4+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:

3 -1

A==, B==and C =—
2 2

L
2
Substituting the values of A, B, and Cin equation (2), we get.

2x  +x =l. 1 +l[3_\“—l]
(x+1)(¥*+1) 2 (x+1) 2(x7+1)

Therefore, equation (1) becomes:

Pl 1 axel
=5 ot Lo

1 ipox 1 1
= y=—I 1)+= i —— b
Y2 og(x+ )+2Ix"+l ) 2jx=+| '
:>y=;|ug[x+l)+;-J‘x?ilcﬁ—;tan"x+(f

= y=%Iug[,\r+l)'|+%lug(x1 +1}—%lan" x+C
= y= : [2]:12(x+])+3lng{x: + I]]— ! tan” x4+ C
4 = 2

::-y:%[{xﬂ]z (x* +l:|j}—%tan'lx+c ~(3)

Now, y=1whenx=0,

| | 3
:>I=Elogl:l]—5tan '0+C

:>l=l><[]—l><()+(}
4 2
=C=1

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

1 2 ] 3 1 _
y:z[lug[x+l} {x'+l] ]—;tan Tx

Answer needs Correction? Click Here



Q12: x[xl—l)%zl;yzﬂ when x=2

Answer :

x{xl—I}

=dyv=

=1

5|

dx

=
—
H
T
|

)
_ v
x[x—l){x+l)

Integrating both sides, we get:

=dy=

1
Jar=] TG -(1)
I O B
Lftm— B + ),'—]_+ 1 {2}
. I _A(x=1)(x+1)+ Bx(x+1)+Cx(x-1)
x(x=1)(x+1) x(x=1)(x+1)

_(A+B+C)x* +(B-C)x-4

- x(x=1)(x+1)
Comparing the coefficients of X%, x, and constant, we get:
A=-1
B-C=0
A+B+C=0

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

Substituting the values of 4, B, and Cin equation (2), we get:
N R P N
x(x—l}{x+l) x 2{1’—]) 2[x+l]

Therefore, equation (1) becomes:

L,ootp 1, 11
i e el

= y=—lngx+%log[x—l}+%lng{x+1)+]ng

k:[x—l1}(x+])} )

=:-J—|Io
J > z

Now, y=0 when x=2.

K (2-1)(2+1
:‘»0=llog[—( )2+ )}
2 4
3k
= log| — |=0
og 4}

3k"=|

4
=3k =4
:>k:=i
2

Substituting the value of &2 in equation (3), we get:

llog{4(x—l]1{x+l)}

1"':
o2 3x°



Answer needs Correction? Click Here

Q13: cos[%] =alaeR):y=1whenx=0

Answer :

= Gl cos'a
oy

= dy=cos adyx

Integrating both sides, we get:
j-cfy =cos 'a Ia’x

= y=cos 'q-x+C

= y=xcos ' a+C

Now, y =1 whenx =0,
=1=0.cos'a+C
=C=1

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

y=xcos a+l

y= |
= =Cc0s a
X
[J:_]}
=cos| — |=a
x
Q14: dv

=ytanx; y=1whenx =10

dx

Answer :

D e ytanx
dx L

:>£=tanxc.fx
).'

Integrating both sides, we get:
j‘ﬁ = —_ftan Xdx
-v

= log y = log(secx)+logC
= log y =log(Csecx)
= y=Csecx (1)

Now, y=1whenx=0.
= 1=Cxsecl

= 1=Cx1

=C=1

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



y=secx

Answer needs Correction? Click Here

Q15: Find the equation of a curve passing through the point (0, 0) and whose differential equation
isy'=e"sinx.

Answer :
The differential equation of the curve is:
y'=e'sinx
dv _
= ——=¢ 5nx
dv
= dv=¢"sinx
Integrating both sides, we get:
Idy= je"sin.nir (1)
Let /= Je'sinxd.

= [ =sin xje'a!x— J(difsin x)- Ié"dr]dx

X
:!:sinx-;*'—fcosx-c"dr
[] X ¥ af T
= [=sinx-e¢'—|cosx- |e"dv - T(cosx}‘v[e dx |dx
ax
= [ =sinx-e' —[cos_r-e" — _[(—sinx)-e"cir]
= [=¢"sinx—e"cosx—-1
=2/ =¢"(sinx—cosx)

. e*(sinx—cosx)
2

—

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

¢"(sinx—cosx
},=¥+C -(2)

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

2" (sin(}—ms{))
0=———m—+C
2
I[IJ—]]
2
1

=C==
2

== +C

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

e [S|r1x—cosx)+l
2 2
=2y =¢"(sinx—cosx)+1

}:l:

=2y-l=¢"(sinx-cosx)
Hence, the required equation of the curve is2y—1=e"(sin x—cos x).

Answer needs Correction? Click Here

e - . - . . dv . o~



=7 For the differential equation xy;l;' = (x +2)( v+ 2J.Tind the solution curve passing through the
X

point (1, 4€"1).

Answer :

The differential equation of the given curve is:

xyji: =(x+2}[_v+2]
:[ Y Ja’vz[lz}dx
y+2)7 x

2 2
=|1-—— a’y=[1+—]dx
y+2 X

Integrating both sides, we get:

gl 3

= Ia'v -2 Jy%dj = Ia'x +2 Ilruir

:>}=—2lng(y+2)=x+2Jngx+C
= y—x-C=logx’ +log(y+2)’

3

:>,v—x—C=]0g|:.\:3(y+2] ] (1)

Now, the curve passes through point (1, 3€"1).

-

=-1-1-C= Iog[{l}:(—HZ) ]
= -2-C=logl=0
=C=-2

Substituting C = 4£"2 in equation (1), we get:
y—x+2= log[xl(y+2]1
This is the required solution of the given curve.

Answer needs Correction? Click Here

Q17 : Find the equation of a curve passing through the point (0, 4€"2) given that at any point (x, y)

on the curve, the product of the slope of its tangent and j~coordinate of the point is equal to the x-
coordinate of the point.

Answer :
Let xand ybe the x-coordinate and y-coordinate of the curve respectively.

We know that the slope of a tangent to the curve in the coordinate axis is given by the relation,
aj)

dx

According to the given information, we get:

aﬁ:

d

= ydy=xdy

}:, =X

Integrating both sides, we get:

_fya’y = dex

2 2



=y’ —x’=2C (1)

Now, the curve passes through point (0, 3€"2).
cL(a€"2) 38" 02 =2C

=20=4

Substituting 2C = 4 in equation (1), we get:
VFaE X =4

This is the required equation of the curve,

Answer needs Correction? Click Here

Q18: At any point (x, }) 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 :
Itis given that (x, }) is the point of contact of the curve and its tangent.

The slope (my) of the line segment joining (x, ) and (3€"4, 3€"3) is %.
X+

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

&
dx

~.Slope (m,) of the tangent = %

According to the given information:

m, =2m,

;o 2y
dx x+4
dy _ 2y
y+3 x+4

Integrating both sides, we get:

dy o[
el e

= log(y+3)=2log(x+4)+logC

= log(y+3)logC(x+4)

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

It is given that it passes through point (3€"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,

Answer needs Correction? Click Here



Q19: 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 ¢ seconds.

Answer :
Let the rate of change of the volume of the balloon be k(where kis a constant).

:ﬂzk
dt

ﬂ%(% xrj:k [Volume of'sphern?:%:rr"'
:>§:r:-3r3 -?:=k

= dnr’ dr =k dt

Integrating both sides, we get:

4z jrldr =k Id.'

= 4x % =#t+C

= dmr’ =3(kt +C) (1)
Now,att=0,r=3:

= dnx3F=3(kx0+Q)

= 108x = 3C

= (C=36x

Att=3,r==6:

= dnx6>=3(kx3+Q)

= B64nx =3 (3k+ 36n)

= 3k=3€"288r a€" 36n = 252x

= k=84x

Substituting the values of kand Cin equation (1), we get:

4nr’ =384 +367]
= dmr’ =4m(63¢+27)
=’ =631 +27

|
= r=(63t+27)3
Thus, the radius of the balloon after tseconds i5(63r+2?]§-

Answer needs Correction? Click Here

Q20: In a bank, principal increases continuously at the rate of r% per year. Find the value of rif Rs
100 doubles itself in 10 years (log. 2 = 0.6931).

Answer :
Let p, . and rrepresent the principal, time, and rate of interest respectively.

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

&
AR T L



Integrating both sides, we get:

dp _

P 100£

t
:>1ugp=ﬁ+k

::rp=e':"” (1)
Itis given that when t=0, p=100.

= 100 = e*...(2)

Now, if £=10, then p=2 = 100 = 200.

Therefore, equation (1) becomes:

Ik

200 = ¢
=200=¢".¢
=200=¢"-100 (From (2))
= eﬁ =2

-
= —=log 2

II} Ec
=L —0.6931

10
= r=6.931

Hence, the value of ris 6.93%.

Answer needs Correction? Click Here

Q21: 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(e“"‘ = 1.648).

Answer :
Let p and tbe the principal and time respectively.

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

:@:(i]
4 (1007

_&_p
dr 20
_d_dt
p 20

Integrating both sides, we get:

p 20

P _ L (o

:'>10gp=;—0+c

[

=p=e® (1)
Now, when t=0, p=1000.
= 1000 = € ... (2)



At £=10, equation (1) becomes:

I(.

p=e’

= p=e¢" xe"

= p=1.648x1000
= p=1648

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

Answer needs Correction? Click Here

Q22: 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 ybe the number of bacteria at any instant ¢.

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

de

dy

= = ky (where k is a constant)

:’@=ka‘r

.1',

Integrating both sides, we get:
[ 2 k [ar
J:l
=logy=kt+C (1)

Let y be the number of bacteria at t=0.
= logy=C
Substituting the value of Cin equation (1), we get:

log v =kt +log ¥,
=logy-logy, =k

ﬁlog[l]=kr

Y
=kt = Iug[i] -(2)
.vﬁ-

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

=100
-2 U1 -(3)

Y, 10

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

11

k-2=log| —
g[m]

1 11
k=—log| —
= 5 ug[ J
Therefore, equation (2) becomes:

Loy, ()



270 )"y, )

2]0g(i]
[}

=i =W {4)

10
Now, let the time when the number of bacteria increases from 100000 to 200000 be f.
= y=2patt=1

From equation (4), we get:

2log|
( og[yu] _ 2log2
")
€10 T
2log2
Hence, in log(ﬂJ hours the number of bacteria increases from 100000 to 200000.
10

Answer needs Correction? Click Here

Q23! The general solution of the differential equation % =e*is

A e qet =C
B. " +e' =C
Ce"4e' =C

D.e" e’ =C

= e dy=e"dx
Integrating both sides, we get:

j- >y = je"'cfx
= - =e"+k
=g +e’ ==k

S +e’=c (c=—k)

Hence, the correct answer is A.

Exercise 9.5 : Solutions of Questions on Page Number : 406

Q1: (x3+xy)dy={x3+y:)dx

Answer ;

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

dv  x'+)7
—= = w1
de x4y (1)



X +y
X 4xy

AxV +(Av) 1, .2
LR S
(Ax) +(Ax)(Ay) x +xp

Let F(x.y)=

Now, F(Ax,Ay)=

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

=X

Differentiating both sides with respect to x, we get:

dy

—_—=Y—
dx dx
Substituting the values of vand % in equation (1), we get:

dv X7 +(wx)
Vo Mo = et
dv x +x{v:r]

dv I+
=Vv+x =
dy  1+v

tﬂ B 14+ e (l+v1}—1-'{l+v]
T 14w 14w

dv 1=v
A

dy  1+v
:[ﬂ]:d‘p:ﬁ

X
:[2—I+v}dr=dr

2
:>[]_ —1]d1'=£

Integrating both sides, we get:

—1

~2log(1-v)-v=logx—logk
= v=-2log(l-v)-logx+logk

=y= logl%}
x(l—v}'

::-£=Iog _
X -

:lzlog e ]
x

[(x—»)
e ¥
:) = :e.‘
(x-»)
= (x—y) =kee *

This is the required solution of the given differential equation.

Answer needs Correction? Click Here

Answer ;



The given differential equation is:

P_XtY
x
dv  x+y
== ]
v X {)
LL‘IFl:J. v}z-H_"'
x

Ax+Ady x+y

Now, F(Ax,Ay)= 2
2 x

A°F(x,7)

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

Differentiating both sides with respect to x, we get:

@ =V+x—
dr dx
Substituting the values of yand % in equation (1), we get:
dv  x+w
V+X—=
X X

dv
= V+Id—= l+v

X
dv
xr—=1
dx
:>a'v=ﬁ

X
Integrating both sides, we get:

v=logx+C
=X logx+C
X
= y=xlogx+Cx
This is the required solution of the given differential equation.

Answer needs Correction? Click Here

Q3: (x—y)dv—(x+y)dx=0

Answer :
The given differential equation is:

(x=y)dv—(x+y)dx=0

dv  x+y
= l
dx  x-—y ()
Lch(x.y)=I+y.
x-y
Ax+Ady x+y .,
-'-FA'..R.:: = ':A.F LV
(in.2y) = 2EE22 X0V 0 ()

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

d. « d. .



:"EU’FE(WJ

ﬂf}’

Substituting the values of yand o in equation (1), we get:

dv _x4+vx  l+v

V+x—= =
dv x—-wx l-vw
JK_ﬁ=1+v_1')=|+1.’—v(|—!—')
v 1-v l-v
ﬁ_l+v2
dx 1-v
I U

{I+~.=3} X

= I,— v1 dv=E
1+v° 1= x

Integrating both sides, we get:

~ 1 5
tan” v——log(1+v* ) =logx+C
Slog(1+v?)=log

= tan™' [z]-llug|jl +[£] }:lng_twc
x; 2 x

3

= lan'l[zJ-%lug[r +1y‘ ]: logx+C
¥ 2

X

= tan”' (%J—%[leg{xl +y7 :l— log x* ] =logx+C

X

= tan ! (1] =%log{x3 +y? )+ C

This is the required solution of the given differential equation.

Answer needs Correction? Click Here

Q4: (¥ -y )de+2xy dv=0

Answer :
The given differential equation is:

(x: —? )cit+2.ty dy =0

&y _~(x¥'-»)
= 2xy ~(1)

Let F(.r,)-'):ﬂ,

2xy
o F(Ax,Ay)= [[ii};x_){(‘:;;- ] = —(xz'x;}"} =A"-F(x,¥)

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

V=X
d o
:"E{})—E(VJ")
dv dv
== sppx—



ﬂf}’

Substituting the values of yand o in equation (1), we get:

v x —[vx]l
}+IE__|\ 2x-(wx) :|

Integrating both sides, we get:
2 C
lug(l+v }: =logx+logC =log—
X

=1+v' =

= I+£ =E
| ox

=>x+y' =Cx

g
X

This is the required solution of the given differential equation.

Answer needs Correction? Click Here

. d,
Q5: 12£=12—2_y2+;ry

Answer :
The given differential equation is:

dy .
P -2y +xy

Qz_r‘—2}1‘+x}-' (1)
dx _"‘..

Let F(‘r.}!)zw_
2

25 =2(Ay) +(Ax)(A2) _x =25 +ay

- Flan) () ;

=A"-F(xy)

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

Y=wx
N .
dx dx

aﬁ:

Substituting the values of yand - in equation (1), we get:

v+xﬂ= x -2(1;1)? +x-(v:r}
dx X

]

=1-2v" +v

= V+Xx
dx

::'xﬁ:l—zv"
dx



1-2v"  x
[ v dx
=57 =—
21 2 x
2
| dv dx
= —- 2 e
2 [ 1 ] X
— | =¥
V2
Integrating both sides, we get:
: +v
%- ! I log JIE =log|x[+C
2x —¥
V2 V2
1w
+
1 ﬁ x
=——lo =log|x|+C
V2 ox
1 x+2y
=—I0 ~— =log|x|+C
242 gx—\ﬁy g' |

This is the required solution for the given differential equation.

Answer needs Correction? Click Here
Q6: xdy — yde = \Jx* + ¥ dx

Answer :
xav — v = Afx" + v dx
:}xa}'=|:y+~.ﬂx2+y2]dx
dy _yyxt+y’ (1)
dx x
Let ,L'I:x_y) = _}'+— ‘x-+}
.

Axtf(Ax) +(Ay) N

s F(AxAy)= [ ) (W) _pryxt+y =A"-F(x.y)
AX X

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=w
2 (»)=2 (%)
dy dv

=—=V+Ii—
dx dx

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

dv  vx+yxt ()

Vtx—=
X

dv E
= v+x—=v+yl+v




e

Integrating both sides, we get:

lug|v+\.l'l+v:|= log|x| +logC

= log|L+ J1+2 =log|Cx
X X
X

= ypxt+y =07
This is the required solution of the given differential equation.

Answer needs Correction? Click Here

T peolSJersn(E e (320

Answer ;

The given differential equation is:

e e B e
o L)) “
et

) 9
) s 2

ol
[rso{2)er(2)
(ol

=A"-F(x.y)

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

V=X
dy av

= =Vt xrx=—
dx dx

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

v {xcos v+1=xsin1'}rwr
VEX—= :
dx [vxsmv—_rcosv}-x

-
[.'tlr' VCOsSV4+vsInw
Syt r—=—

dx  vsinv—cosy
dv veosv+ v siny

—



—SA—— ———————— — ¥

v VSNV —Ccosv
xﬁ _veosv+ v sinv—1"sinv+vcosy
dx vsinv —cosv
dv_ Zvcosvy

=

=X —_—
o VSINV=COsV

SNV —Cosv 2dx
= vsmyv ¥ d‘i‘:
veosy X
1 2dx
:[tanv——]u’v=—
v X

Integrating both sides, we get:

log(secv)—logv=2logx+logC

= log[ﬂjz log(Cx“]
v

secwv 5
= ( ] B cx-
v

= secv=Cx'y

= sec['—v] =C.x- 2
X X
= scc(lJ = Cxy
X
[_v] 1 11
= o8 = ==
¥, Cxp C xv

::»xycos[i]=k [k:i]
x C

This is the required solution of the given differential equation.

Answer needs Correction? Click Here

Q8: xﬁ—}w xsin [l] =0
fris x

Answer :
xﬁ—_v+xsin[£]=0
dx x
:)xﬁzv—xsin[l)
dv x
y—rsin['v]
dv ’ X
:’Ez . (]]
y—xsin[l]
L&iFI:X,J«}= 1
x
iﬂy—&xsm[ '}I] y—xsin[y]
L F(Ax,Ay)= = X/ - . YA F (%)

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

V=X
o o
:"E{})—E(VJ")
dv av
== sppx—



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

dv  vx—xsinv

VX
X X
dv .
= V+X—=v—sinvy
dx
dv _ dx
siny x
dx
= COSEC vav = ——
x

Integrating both sides, we get:

log|cosecy - cot v = —log x +log C = log c
x
= cosec[i]— cot [l] o
X X X
cns['v]
1 X

=l =

() ()]
ikl

This is the required solution of the given differential equation.

£
X

Answer needs Correction? Click Here

Q9: ydv+x Iog[ljdy =2xdy =0
X

Answer ;

ydv+x Iog[ Y ]dy —2xdy=10

X

:Jtlr:[ix—xlog{i]}ﬁ'
X
b )
Ex—xlog[l]
x
A= ¥
LetFxy)=— 2 .
2_'r—).'|l:rg[i]
X
s F(Ax dy)= Y = L =A"-F(xy)

2(’“}‘("—-\’)1“.@(%] . 2x-1r.-g[%]

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

V=X
Y _9 ()
dr oy

e AL

X X

aﬁ:

Substituting the values of yand - in equation (1), we get:



vx
V+x—=——""
dv 2x-xlogv

v

dv
= VEX—-=
dv 2-logv
dv

=x =
de 2-logv

—y

dv v=2v+vlogy
SDy—=——"
dx 2-logv
:Iﬂzrlngv—v
dv 2-logv
2-logv dv:ﬂ
v(logv-1) x

j[M]d dx

v(logv-T1) x
s

v(logv-1) v x
Integrating both sides, we get:

fv(]ngt—]) Iaﬁ -[ i

————logv=logx+logC I
= Il-‘{lugv—l) ogv=logx+log (2)
= Let logv-1=t

d dt
= —1 p=]=—
m{og‘- }

v
1 dt

dv

v
i—d;

v

Therefore, equation (1) becomes:

di
= I——Iogv =logx+logC

= logi - Iog[ ] log (Cx)
X

= log :Iog[ ]— l}—log( J =log(Cx)

]ug[ij-l
L .V S
¥

X

= log =log(Cx)

=i £)-1]-c

= log[ ]—l =Cy

b

This is the required solution of the given differential equation.

Answer needs Correction? Click Here

Q10; . e
l+e” c."x+e-"[l—' ];@-:0
}.‘

Answer ;



[1+e5']dx+e-"[1—f]d== 0
JJ

Let F(x.y}:ﬂ.

=

1+ e’

o, Ax [, x
St <[
o F(Ax,Ay)= Y- =i F(x.y)

Ax X

I+e? I+e*
Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

X=vy

= —=v+ e
a Vay

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

dv e (1-v
V+y—= #

dy l+¢

dv  —e +ve'
=Yoo=V

dy I+e

dv  —e" +ve’ —v—ve'
=S y—= )

dy l+e

Integrating both sides, we get:

= log(v+e")=—logy+logc = log[g]
¥

=>|=+e' |==
¥y y

x

=x+ye’ =C
This is the required solution of the given differential equation.

Answer needs Correction? Click Here

QU (x+y)dy + (x—»)dx=0;y =1 whenx =1



l,\.T"'J"}HJ’ 'l'll‘x—_]f'JlﬂJ =v

= {x—i—y){{y =—(x—y)dx

_d_—x-y) )
oy X+y
_—(x-y)
LelFI:x._v:l— e .
Ax-1 )
O A

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

V= wx

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

dv B [x —VI)
dx  xwx

dv v—1
X

dv v-1 v—1-v(v+1)
dr v+l v+1
rﬁ_v—l—v:—v_'(l"'"!)
Cdx v+1 v+1

v 1 dx
= o — |dV=——
1+v- 14+ x

Integrating both sides, we get:

lIng{l + 1’3]+ tan 'v=—logx+k

:log 1+l +2tan ly=—2logx+2k

::-log[lﬂ ]+2tan"v=2k

= log[

log(x* +1* )+ 2tan' L = 24 (2
::vng(x+})+anx (2)

]:|+2Ian"i=2k
X

Now, y=Tatx=1.
= log2+2tan”' 1= 2k

= lng2+2x%=2k
SN log2 =2k
2
Substituting the value of 2kin equation (2), we get:
?, .2 | YIi_=®
log (" +y*)+2tan [;]—Eﬂogl

This is the required solution of the given differential equation.

Answer needs Correction? Click Here



Q12: x"d_v+{x,1,'+_1:3)a’x=0;y= Iwhenx=1

Answer :
xidy+ (xj.-‘ +? }d_‘r =0
= xldy = —[J:_v+)«‘2 ].fir

_ & _~(w+y)

dx x? +(1)
Let F[r,_y}:M.
=~ F(Ax,Ay)= [AI‘ i}' +(E_v)z] = —(xy +'F1] =A"F(x.p)
(/1-‘:)2 x: =

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

¥=vx
o i
=)= 02)
dv v
== =vtx—
dx dx

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

[+ ()] ‘
VHtx—=— ==y
av x°
= :cﬂ = —21’:—vl:v+2]
dx

dv dx
= =——
v(v+2) X

1 {v+2)—v .'v-—ﬁ

2 v[v+2] X

S T I
2lv v+2 x
Integrating both sides, we get:

%[Iogv — Iog(v+2]] =—logx+logC

= 1 Iog(L) = lc;gE
2 v+2 x

¥y 2
(g
}'+2 X
X
S
y+2x x
=Y _¢ -(2)
y+2x



=C ==
3

Substituting C? =:]5—in equation (2), we get:

.
xy 1

y+2x 3
= p+2r=3x"y

This is the required solution of the given differential equation.

Answer needs Correction? Click Here

Q13: [Isin2(§ __yjl]d1+xd_y=0;y=;—rwhen x=1

Answer ;

{[}]}drd){]
Tl

T x (1)
Let F(x._y}zM_
o —|:ix-sl[11£rjj ] - Ay} ) —[xsin-’vg -:]— J-} R

Therefore, the given differential equation is a homogeneous equation.

To solve this differential equation, we make the substitution as:

¥=vx
d o

=—-(»)=—(m)
dv dv

D= =vix=—
dx dx

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

dv —[ISinz v—vx]
Vix—=—b——— =
elx 3

dv . .
::~v+x—=—[s.1n v—v]zv—sm v
dl-
dv s
= x—=-—5In"¥

dv _ﬂ

sin” v dv

; dx
= cosec vy = ——
X

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

= cotv =log|x|+C

= cot [ i] = log|+| +logC
x

= cot('—v]= log|Cx| -(2)
X



Now, y:% atx=1.

b ]
= cot| — |=log|C
{4] g[C]
=l=logC
=C=¢=e

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

cot[ﬁj =log
X

This is the required solution of the given differential equation.

ex

Answer needs Correction? Click Here

Q14: ﬁ_i_,.cgm[lJ:O;y =0 whenx=1
dr x X

dy ¥ [L]
——=+cosec| — |=0
ah

:ﬁz[z) (1)

X

Let F(x,y) = l—cosec[‘—v}
X

o F(Ax,Ay)= Ay cuseu[ﬁ]
Ax Ax

= F(Ax,Ay) =£—cosec[£] =F(x,y)=4"-F(xy)
X X

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=ux
o o
=== ()
dv v
= =v+r—
X v

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

dv
v +xd— =V-—gosec v

'
dv
cosec v x
. dy
= —sinvdv=—
X

Integrating both sides, we get:

Clt'|

cosv=logx+logC=log
= cos[£]=log|£‘x| -(2)
X

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

= cos(0)=logC



=l=logC
=C=¢=¢

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

cos [l] =log
X

This is the required solution of the given differential equation.

(ex)

Answer needs Correction? Click Here

dy

Q15: 21'y+y3—23cza=0;y=2 whenx =1

Answer ;

2 3 ﬂ‘ly'
2xy+y =2x —=1
Y+ g

L, dv 7
=2y —=2xy+y
! y+)

Ll (1)
d 2x°
2xy+ )7
Let F (x,y) == .
2 Ax)Av)+ (A I
F(AI,,&}’)Z { X}[ J)-:( J:l =2xj +1_" :A[I'F(I.}’}
2[.’{1]_ 2x

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

=2 (»)=2()

dv v
== =vir—
X dx

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

v+x£= 2x(v_r}+(vx]:

dv 2x°

Integrating both sides, we get:

—2+]
1:'
2

. =log |x|+C
Tyvileld

:}—Ezlog|_r|+C
v

= —%z log|x|+C
x

:>—2—x=|ng|x|+C -(2)
¥y

Now, y=2atx=1.



= -1=log(1)+C
=C=-1

Substituting C= a€"1 in equation (2), we get:
- log|x{-1
}J
=2 =1-log|x]
¥

2x

2%, [x;t'[],xate)

=Yy

This is the required solution of the given differential equation.

Answer needs Correction? Click Here

Q16

: A homogeneous differential equation of the form ﬁ=h[£}can be solved by making the

dy\y
substitution
A y=vx
B. v=yx
C.x=w

D.x=v

Answer :

For sclving the homogeneous equation of the formfzh[i], we need to make the substitution as
v y
X= vy

Hence, the correct answer is C.

Answer needs Correction? Click Here

Q17 : Which of the following is a homogeneous differential equation?
A (dx+6y+5)dv—(3y+2x+4)dce=0

B. (xy)dx—(x"+y )y =0

C. {x3 +2y° }aﬁr+ 2xydy =0

D. y?dx + (3% —xy —y )dy =0

Answer :

Function F(x, ) is said to be the homogenous function of degree n, if
FAZA»x, AZA»y) = AZA»" F(x, ) for any non-zero constant (AZA»).
Consider the equation given in alternativeD:

Vide+(x —xy-y*)dy=0

S Y
dr o -—xy—) Yy +ar—x
Let x"'l:x._y;l = %

Voxy—x

Faoal



3 I\A}J} 3
(A} +(Ax)(Ay)=(Ax)

Ay
23{,1,'3 +xy—x3}

2
= 1-]'7
Yy +x—x

=i’ -F{J:. y}

= F{ﬁ,x.}‘,y] =

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

Exercise 9.6 : Solutions of Questions on Page Number : 413

Q1: dv

—+42y=sinx
d i

Answer :
The given differential equation is % +2y=sinx.
X
This is in the form of ;ﬂ + py = {(where p=2 and O =sinx).
29

NOW, IrF _ e‘[pn'x _ ePrﬁ _ E_._‘r
The solution of the given differential equation is given by the relation,

¥(IF)= [(QxIF )dx+C
= ye' = J'sinxre""n{r+C (1)

Let ] = j‘sinx-el".

= [ =sinx- Ie“d\'— I[%[sin _\‘]~jg“dx]d.'f

[k
e:\ e:l'
= [ =sinx- — || cosx- dx
2 | 2

_eTsinx 1

3o - [ s )]

:>f=€‘ SIERT cos_r-eu — (—sinx}-e. dx
2 2 2 2

esiny eMeosx 1. .
=I= - _E I(sm xe }:{x

=1

2 4
e 1
=/=—(2sinx—cosx)——[
4 4
=37 iI:I’sin X —cosx)
4 a

= [ = e; (2sinx—cos.x)

Therefore, equation (1) becomes:

ye't = E;. (2sinx-cosx)+C

== ;—{2 sinx—cosx)+Ce ™

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

Answer needs Correction? Click Here



QL @ 3 o
dx o

Answer ;

Gj’

The given differential equation is 34' 7RIS PSS S

Now, LF = E'Fﬂlh =€‘[;..r.- =™

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

= et = I{e Txe™)+C

=yt = Ie"dx +C

=y =" +C

=y =€—2.\' +Ce—_1.r
This is the required general solution of the given differential equation.

Answer needs Correction? Click Here

Q3: Q_'_E:x:
dr x
Answer :

The given differential equation is:

£+py =0 (whcra:p=l and 0 =x")
dx x

Now, LF =4=:J"“"T =eﬂ‘“ — ey

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

= y(x)= J‘{I: -x)d!:+C

=xy= J'x*.:ir+C
4
:>xy=x—+C
4

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

Answer needs Correction? Click Here

Q4 ﬁ+sc:-:.'cy= tanx[U <x c_g]

I

Answer :
The given differential equation is:

d& + py =0 (where p =secx and 0 = tan x)
Ay

v secaly oo sec: 3
Now, LF = c! = .-fj = gl ) _ gap v+ tan x.

B e Tl I B T I L e L T B B I = S B



1T Eenerdl SUIULUn ur e giver aniereritdl egqudLurn is gIvern Loy e reiduur,

Y(LF) = [(QxLF.)dv+C

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

= y(secx +tanx)= Isecxtan xelx + Jtan: xdx +C

= y(secx+tanx) =secx+ j{seczx—l]ctr +C
(

=¥ secx+tanx)=se1:.r+tan.r—x+(‘

Answer needs Correction? Click Here

Q5: _av 2
x—+2y=x"logx
. ¥ g

Answer ;

The given differential equation is:
x£+2y=leogx
dx

dy 2
=——+—y=xlogx
dx  x

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

£+ m=0 (w.-.fhtere_,::n=E and 0 =xlogx)
dx x

Now, LF =(—3J’P‘ﬁr =eﬁm = et = gl = i?

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

= yext = I(A‘I{)gx-x:)dx+c

=xy= _[I:x'a Iogx}dx+c

2 ) KK 3 g .
::rx.b-logx"[x d}.-j[a(logx}"[x a’}.}lr+l;

=y y=logx x*_ B h+C
Y & 4 x 4
4
. Clogx
ﬂx‘y:ﬂ—— ‘dy+C
4 4
. x'logx 1 X
=S xy= BX ~.X +c
) 4 4 4

= x'y =%.ﬂr4 (4logx-1)+C
=y =%x: (4logx—1)+Cx*

Answer needs Correction? Click Here

Q6

xlog .r@ +y= 2 logx
dx X

Answer :
The given differential equation is:

dy

] 2
xlogxr—+y=—logx
dx x



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

£+py=Q (whcrc;?:; and Q=£,
cx xlogx x°

)

1
i .H"t‘ h
Now, LF =k =ej""E = ") = Jog x.

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

»(LF) = [(QxLF.)dx+C

= ylogx = j[%logx}dr+c (1)

Now, J{ 2, Inngdx = Zf[ll)gx- 11 ]dr.
X X

:1031- jxi dx— J«{;—i{logx)- I%dx}dr}

Al 3]

| loex J-Lf,ixj|
X

[

L x
_) _'“ﬁ_l}
X X
=—E(I+Iug_~r)
x

Substituting the value of ![i,logx]dx in equation (1), we get:
e

ylogx= —zl:l +logx)+C
X
This is the required general solution of the given differential equation.

Answer needs Correction? Click Here

Q7: {I +.r1}dy+ 2xy dx = cot xdx(x #0)

Answer ;

{l +x° }afv+2xy dx = cot xdx

£+ 2xy _ cotx
dv 1+x" 1+x

This equation is a linear differential equation of the form:

7 3
B s oy =0 (wherep=—=_ and 9= 1%
dx 1+x° 1+x°

)

2x

paly sl fart -
Now, LF =eJJ ’ =eJ."-" = ew“ ]=1+x“.

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

2\ _ cotx 2
:>y[|+x }— J‘i:]+x3 x(l-‘rx :]}dx-l-c

= y(l +_rz}= Icntxa‘x +C

= y[l +x2)= 10g|sin x|+C



Answer needs Correction? Click Here

Q8: x%+y—x+xycotx=0(x;¢ﬂ}

Answer :

dy
y—+y—x+xyeotx=0
dx

dy _
:xa+}(l+xcmx}—x

dv (1
= —+| —+cotx |v=1
t \x

This equation is a linear differential equation of the form:

dv ]
—+ py =0 (where p=—+cotxand J=1)
dx x
- 1 1
by ) gz o of it & o wsin .
Now, LF =el’ =eﬂ" ! = plupriolsin) _ leelusinn) _ o i x.

The general solution of the given differential equation is given by the relation,
»(LF) = [(Qx1LF.)dx+C
= y(xsin.x) = ![I ® x8in x}cix +C

= y(xsinx)= ![xsinx)dx+(j

= y(rsinx)z x[ﬂinxdx— J.[%[x) Jsinxcfri|+(:
= y(xsinx)=x(-cosx)— J-I (—cosx)dx+C

= y(xsinx)=—xcosx+sinx+C

—xcosx  sinx C
+ +

:} .}’I= ) . .
xXsinx  xsinx  xsinx
I C
= y=—col-x+—+—;
X xsinx

Answer needs Correction? Click Here

Q9: {x+y]%=l

This is a linear differential equation of the form:

%+px=Q(wherep=—l and O = y)
-

Now, LF = ef""—“ _ ej—-f.t- e

The oanaral anliitinn nf the given differantial ennatinn is oiven hw the relaftinn



B T e e B I I L LA

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

=xe = [(ye”)dy+C

=xe” =y [e”dy- j{;; (v) je'-"a}}d}w C
= 56 =5{-e7)- [ e
=xe'=-pe’ + Je Ydy+C

=xe ' =—ye ' —e " +C

=x=—y-1+Ce*

= x+y+1=Ce"

Answer needs Correction? Click Here

Q10: ydr+(x—y*)dr=0

Answer :
ydx+(x—y")dv=0

= ydv = [y: —.r)dy

de v -x x
= —= - ——
dv
dy x
= —t==y
dv oy 7

This is a linear differential equation of the form:

ﬁ+ px=0 (wherep = ]—and o=y
dx ¥

Now, LF =le“{" = e“c# = =y,

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

=Xy = Jl:_v~_v]afg,=+c

=S xy= J_vzdy +C

i

:>x}J=y—+C
v
= x=—+4—
3oy

Answer needs Correction? Click Here

Q11 (x+3y3)%=y(_v>0:]

Answer ;

Lo dv
{x+3y‘)z= v

:}ﬁ: y =

de  x+3y°

de  x+3y" «x
::'_.: =—+3}r




a .y oy

:}E-i:B}:

dv y

This is a linear differential equation of the form:

$+px=Q(whcrc:p=— ! and O =3y)
] J:

P e !
Now, LF =eI"J' =e 5 =g " =g g = l
J«'

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

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

= xxl= I{BI}'xl]dwa
¥ ¥
=>X=3y4C
}J
=x=3y"+Cy

Answer needs Correction? Click Here

Q12: dy
dx

+2ytanx =sinx; v =10 whenxz%

Answer ;

The given differential equation is % +2ytanx =sinx.
X

This is a linear equation of the form:

%-I—p_]’ = () (where p =2 tan x and (J =sin x)
X

Now, L.LF = c’j i el Zunnde _ oglod _ lonlsests) _ 2

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

= y(secz x] = j[s'm xesec” x)dx+C

= psec’ x = J(sec x-tan x)dx +C

= ysec’ x=secx+C (1)
NOW,yzﬂatsz_

3
Therefore,

LT T
stcc“g =sec—+C

=0=2+C
=C=-2

Substituting C = 4£"2 in equation (1), we get:

psec’ x=secx—2

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

Answer needs Correction? Click Here



Qe (nf]%ﬂn’:, L y=0whenx=1
+x

Answer ;

Ly Ay 1
I+x° | —+2xy = =
{ ]dx 4 l+x
:>Q+ 2xy _ 1

de 1+x° [] +.r1)2
This is a linear differential equation of the form:

£+ = (where p =
dx 1+x

2
2x and 0= 1

)
{l+x:]_

3

2xely
il J._ logl 1457
’ . &{ |

Now, LF =ef- =g =1+x.

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

:y[l+f}= 11 :-(I+_r:) dx+C

(]+x'}

jy[l+x"}= I] +lx: de+C

= y(1+x*)=tan" x+C (1)

Now, y=0at x=1.
Therefore,
O=tan"'1+C

Fid

=C=-=
4

Substituting C =—; in equation (1), we get:
A1+ 3 2= ta = - E
}[ X ) n x 4

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

Answer needs Correction? Click Here

Q14: ﬁ—3‘1;1|::c::t_1c=$in 2x; v =2 when x=£
dv ’ 2
Answer :

The given differential equation is ;ri —3ycotx =sin2x
i

This is a linear differential equation of the form:

% + pv = (where p=-3cotx and 0 =sin 2x)

EITTRY

1

sin’ x

e =3 | eotrale % 9 ko
Now, L.F = eI =e f = g loulinsl — o

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

¥(LE) = [(QxLE.)dr+C



= e

¥ _13 =J[sin2x, _1‘ }dx+C
sl X 5 X

= ycosec’x=2 j(cm xeoseex ) dv +C

= ycosec’x = 2cosec x +C

2 3
Sy=——r—
COSEC™Y  Cosec X
= y=-2sin’ x+Csin’ x (1)

NOW,yzZatxz%_

Therefore, we get:

2=-2+C
=C=4

Substituting C = 4 in equation (1), we get

y=-2sin" x +4sin’ x

= y=4sin’ x=2sin" x

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

Answer needs Correction? Click Here

Q15: Find the equation of a curve passing through the origin given that the slope of the tangent to
the curve at any point (x, J} is equal to the sum of the coordinates of the point.

Answer :
Let F(x, }) be the curve passing through the origin.

At point (x, ), the slope of the curve will be%.

According to the given information:

dy
—=x+y

dx

S
L

This is a linear differential equation of the form:
dy

a:—+p_].J:Q(Whet‘8p=—l and O = x)
X

Now, LF = ejpm = eﬁ_”m =e ¥,
The general solution of the given differential equation is given by the relation,

»(LF.)= J{Qx LF.)dx+C

=y = Ixe"'d:r+C (1)
Now, I:m'”dx =xle"dr— J‘[%[t) I(:"de}.'x.
=—xe ' - I—e"'dx‘
=—xe " +{—e"‘]

=—e(x+1)

Substituting in equation (1), we get:
ve 't == (x+1)+C
=y=—(x+1)+Ce"



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

Answer needs Correction? Click Here

Q16 : 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, }) be the curve and let (x, }) be a point on the curve. The slope of the tangent to the curve at
_dy

X Wis =,

(x ¥ &

According to the given information:
dv
—+5=x+y
dx oy
13

=>——y=x-5

dx FeE
This is a linear differential equation of the form:

%hny:Q {(where p=—1and Q@ =x-13)
x

Now, LF = eﬁm =¢3J‘1_IM =g,
The general equation of the curve is given by the relation,

»(LF) = [(QxLF.)dv+C
= y-e = I{I-S)e'”d‘:+C (I)

Now, J{x—S]e"’dx =(x-3) je"'a‘x— J‘i:%fx—ﬁj.je"‘dx}fx.

(s=5)(ce ) i
=(5-x)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+23a€" 4=Cé
= a€"2=C



=(C=a€"2
Substituting C = 8€"2 in equation (2), we get:

x+y—-4=-2¢"

= y=4-x-2¢"
This is the required equation of the curve,

Answer needs Correction? Click Here

Q17" The integrating factor of the differential equation x? -y=2x"is
X

A. ei€x
B. €Y

Answer :

The given differential equation is:

tl—yz 2x?

" dx
::-ﬁ—izlr
dy X

This is a linear differential equation of the form:

£ + py =0 (where p = = and O =2x)
X

d

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

Jo

=
. )
7 e L T |

=&

Hence, the correct answer is C.

Answer needs Correction? Click Here

Q18: The integrating factor of the differential equation.

{]_}.:]j_;.pj,'x:ay(—l {y{ 1} |S

y' -1

Answer :



The given differential equation is:

2y dx
{I—.v ]—+yx=qp
dy
SN )

dr 11—y 1=y

This is a linear differential equation of the form:

ay
= 'I)
1-y°

d"( }’ =
—+ py= where p = - and 0=
; =01 2 -7 o

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

Joe

e

1
) ey LIV |“s[-,—.
o LF =€J""(JI =e!"'-'"c'I =g 2es) =e WV =I_

Hence, the correct answer is D.

Exercise Miscellaneous : Solutions of Questions on Page Number : 419

Q1 : For each of the differential equations given below, indicate its order and degree (if defined).

S diy v Y
) —+5x| — | —6y=Ilogx
® ™ [:f_r] L

i 2
(i) [d—}] —4[£] +7y=sinx
dx dx

odty L (dy
(iii) px —mn[F]:U

Answer ;

(i) The differential equation is given as:

dy dy :
—+5x| — | —6y=log:
e’ t[dx] + B

= dy +5x[d—y] —6y—logx=10
dx d

2
X

dy

3

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

dzy

]

highest power raised to is one. Hence, its degree is one.

(ii) The differential equation is given as:

(d—}] —4{Q]- +7y=sinx

dx dx
3 2
::»[ﬂ] —4[£] +7y—sinx=0
dx dx
The highest order derivative present in the differential equation is% . Thus, its order is one. The
aﬁ:

highest power raised to - is three. Hence, its degree is three.

(iii) The differential equation is given as:

4! 1]
d’r —sin[di]ﬂj
dx dy




~ -

The highest order derivative present in the differential equation is‘:x_f. Thus, its order is four.

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

Answer needs Correction? Click Here

Q2 : For each of the exercises given below, verify that the given function (implicit or explicit) is a
solution of the corresponding differential equation.

v _ 1 ﬁ'l'v‘ d}' 3
() y=qe" +be™ +x g X425 —xp+x =-2=0
¥ & dv ¥

(i) y=e"(acosx+bsinx) : L_'1'J—.£+21y={}
v~ dx

. d*v

(i} y = xsin3x : S +9y—feos3x=0
m-

. 5 o . 2 ay

V) x> =2y logy : X +y |—-xp=0

(iv) v logy (¥ +y ]ﬂ{r .

Answer ;
() y=ae" +be " +x°

Differentiating both sides with respect to x, we get:

dy  d g, di oy, dyo
—=a—[e' ]+bdx(e }+E(a}

= & =qe' —be " +2x
dr

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

Q:aﬁ”+b€'”+2
d-

X

d’y

k]

Now, on substituting the values of % and in the differential equation, we get:

L.H.S.
da’y +2Q

il

—xp+x’=2
dx” v

X

= ,rl:ae" +he™" + 2) + 2(09"' —bhe™ + 2_1’)— Jr(ae'" +he™ +x* )+ -2
= (axe" +hye " + Ex) +(2ae" —2be’” +4,r)—{a.\‘e? +hxe ™ +.\‘:)+.‘E: P

=2ae" —2he” +x* +6x-2
#0

= LH.S. = RH.S.

Hence, the given function is not a solution of the corresponding differential equation.
(ii) y=e"(acosx+bsinx)=ae cosx+be sinx

Differentiating both sides with respect to x, we get:

cﬁJ
e

= a-%{e" -:c:-sx) +h -%[e'” sin x)

= ﬁ = a(e'* cosx—e¢" sin .\‘)+ﬁ '{1‘-’" sinx+e” cos x}
dx
:;% =(cr+h}e” cosx+(r'=—ﬂ:|i—"T sinx

A mmlom Al mb il m mble m A il i e ne tmeem eemde
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% =(a+ b)-%[e" cnsx]+[b—a)%(e'sinx}

:}‘:;% =(a+b)-[e"cosx—e"sin x:|+(b—a][e”sin x+e’ cosx}

=

= jf =¢'[(a+b)(cosx—sinx)+(b—a)(sinx+cosx) ]
x*
= j‘f’ =¢"[acosx—asinx+bcosx—bsinx+bsinx+bcosx—asinx—acosx|
fx*
d’y ; ] .
2= [ 2¢" (beosx—asinx) |

d’y

]

Now, on substituting the values of

and % in the L.H.5. of the given differential equation, we
get:

Q + 2$+ 2y
dx” dx

=2¢" (beosx—asinx)-2e"[(a+b)cosx+(b-a)sinx |+ 2e" (acosx+bsinx)
| (2bcosx - 2asinx)~(2acosx+2bcosx)
—(2bsinx-2asinx)+(2acosx + 2bsin x)
=¢'[(2b-2a-2b+2a)cosx |+e[(~2a~2b+2a+2b)sinx
=0
Hence, the given function is a solution of the corresponding differential equation.
(iii) » = xsin3x

Differentiating both sides with respect to x, we get:

dy

“r =£{xsin 3x)=sin3x+x-cos3x-3
dv dx

dy

= LA sin3x+3xcos3x
dr

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

a’zy d .. d
= — 3' — e
2 x(sm x]+3 (xcus3t)

= % =3cos3x+3[ cos3x+ x(—sin3x)-3]

3

d'y

\‘_2

= =6c0s3x —9xsin3x

Substituting the value of ‘:;x_y in the L.H.5. of the given differential equation, we get:

d*y _
}, +9y—6cos3x
o

=(6-cos3x —9xsin3x)+9xsin3x —6cos3x

=0

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

Differentiating both sides with respect to x, we get:

2x=2-%=[yrlcgy:|

=x=|2y-log o2l
ylogy- oy

dv
=x=Z(2ylogy+
x dk( ylogy+y)

b ox



de y(1+2logy)
Substituting the value of [»2

Answer needs Correction? Click Here

Q3: Form the differential equation representing the family of curves given by (x—a) +2)* =a’
where ais an arbitrary constant.

Answer ;

(x—a)z +2y' =d'
= x+a -2ax+2y =a’

=2y =2ax-x (1)

Differentiating with respect to x, we get:

dy  2a-2x
2p—=
T odx 2
& _a-x
de 2y
L& w20 )
dx 4xy

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

r_aﬁ;_IZJr'2+x2—2J:2

d dxy
B _y-x
dx 4xy
. . . . L dy 2y -x°
Hence, the differential equation of the family of curves is given as i
X Xy

Answer needs Correction? Click Here

Q4: Provethat x> y* =c(x" +? )3 is the general solution of differential equation
(x'=3x")dv =(" - 3x"y)dy, where cis a parameter.

Answer :
(x’ —3n’ ]dx =(y'-3x"y)dy
& _x -3y (1)

de v =3x7y

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

y=w
d o
—(1)=—-(x)
:;ﬁ :q;.}.xﬁ
f7is f7is

Substituting the values of yand ?in equation (1), we get:
X



V+x dv = ¥ —Bx(vx]J

dlx [vx]-‘ —3x° [v.r]
dv 1-3*
=S V+X—=—
de v =3v
dv 1-37
I—=— -y
de v =3¢
dv 1-3v —v(v"‘ ~3v)
> F———
dx v =3
dv 1-+*
dv v =3y

Integrating both sides, we get:

K} A,
I[‘l _':1 ]cﬁ==lngx+h)g(" -(2)
_‘l.'

Now, j[ v:__‘iv}f"' = j ;iii - 3.[ 1"‘_"::4

3 _ | 3 " e
:[[‘1—3}}»:!, 31, where ], =J']"_—“"4 and I, = [ 22 -(3)

-v ) [—v*

Let 1=v' =t
od oy dt
..E{I—T )—E
::»—-1':‘3=i

v

dr

= vidv=——
4

—dt 1 1
Now, |, = | —==—logr==—log{l-+"
= = mgloer =g loe(1-vY)

And. I, = vy _ vy 1
e
Letv' = p.
o d 2 _dp
“dv(‘ )_u’v
::=2v=@

dv
:::m’v:ﬁ

2

_lpdp _ 1 Jiep| 1, 14V

:"!3—211—;;3_2:(:]051—p|'41°!’|1—-,-3

Substituting the values of /; and /5 in equation (3), we get:

v —3v 1 o 3
I[ = }a’v=—qlog(l—v ]—Zlog

Therefore, equation (2) becomes:

2
l-v

1+

3

=logx+logC’

1

-y

4 4
= _lln [I —v‘] L+v" 5 =loeC'x
Fit -’ o




TS

(e -r) = (e o)
=(x*-y7)=C"(x +)* ]:

=x'~3* =C(x +*)", where C=C"
Hence, the given result is proved.

Answer needs Correction? Click Here

Q5 : Form the differential equation 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 (3, a) and radius (a) which touches the
coordinate axes is:

(x—a)1+(y—a}3=u3 (1)
Y
ola, a)
{) x-

Differentiating equation (1) with respect to x, we get:
dy
Hx=a)+2|y-a)=—=0
(x-a)+2(y-a)
= (x=a)+(y-a)y' =0
=S x—a+w-—a'=0
=S x+y' -a(l+y)=0

_x+p
1+

=da

Substituting the value of ain equation (1), we get:
]
1+ : 1+ ) 1+
L= fymx | [ x+y
(1+)") 1+ 1+
= {J: - y]E 7 (x -y)z = (x T _}}")3

= (x=p) [1+ () =+ 0)

Hence, the required differential equation of the family of circles is (x—y)’ [I +(.v‘)1] =(x+p).

Answer needs Correction? Click Here



Q6 dv  [1=y7

" Find the general solution of the differential equation &, |-—2__p

r

dr 1-x

1=y 1-x*
Integrating both sides, we get:

sin” y=—sin"' x+C

= sin"'x+sin”' y=C

Answer needs Correction? Click Here

A+ y+l
+'}17'

=Qis given by (x+ y+
X +x+l1

Q7: Show that the general solution of the differential equation %

1)=A(1 3€" x 3€" y 3€" 2x)), where Ais parameter

Answer ;

dv+y:+y+]_0

de x +x+1

dx o x+l
dy  —dx
¥yl x4l
dy dx

=0

= — +— =
¥y +y+l x +x+1

Integrating both sides, we get:

dv +I e
¥ +y+l ©+x+l
= [ [ =C
[Hl] +["3] [H'J +(‘5]
T2 2 2 2
1 |
2 YT 2 L |*T3 c
= ——lan~ < |+ ——=tan” £ | =
\3 Ve IRYE] V3
2 2
L[ 2y+1 Lf2x+1] ABC
::vtdnl - +tan™ =
2 e[ -5
[ 2y+1, 2x+1
| B B | NfAC
I_[2y+l]_(2x+l) 2
IR BN £]
Ax+2y+2
= tan ' V3 =J§C
]_(413:+23c+2y+|] 2




L 3 /]
_,|: Qﬁ{x—i-_v+l:l
— tan

3—dxy-2x-2y-1|

:tan'{ f{HVH) ] Vac

2(1-x—y-2xy) 2
‘ﬁ(H”H_I} [ 1 B whereB—tan{\E{:]
Z[I—x—m—zly 2

=x+y+l=—Fl—xy—Lxy

¥ ,—3 ¥ 3
I—AI:] 2 h A—z
=x+y+l= —X—=V—2XV), Where A = ——
) y J) i

Hence, the given result is proved.

Answer needs Correction? Click Here

Q8

* Find the equation of the curve passing through the point (O,E]whose differential equation is,

sin x cos yex +cos xsin pdy =0

Answer :

The differential equation of the given curve is:

sin x cos ydx +cos xsin ydy =0

sin xcos ydx + cos xsin ydy
= —= =0

COSXCOS ¥
= tan xdx + tan yely =

Integrating both sides, we get:

log (sec x)+log(sec y)=logC
log(secx-secy)=logC

= secx-secy=0C (1)
The curve passes through point (OE]

.-.1:«45:(3
=C=42

On substituting ¢ = /2 in equation (1), we get:

secx‘secy=ﬁ

1
= Secx- =2
cos y

S¢Cx

2

= cosy=

Hence, the required equation of the curve is cosy =%.

Answer needs Correction? Click Here

Q9 : Find the particular solution of the differential equation

(1+€™)dv+(1+ 7 )e'dx =0, given that y=1 when x=0



Answer :
(] + e“)a{y+[l +y7)e'dx =0
dy 'dv

* + 3 :U
1+y 1+e™

Integrating both sides, we get:
e

—=_ el
+e (1)
lete' =r=¢e" =1",

d ;. dr
= A=

tan'ly+J1

. dt
=e' =—
dx

= ¢'dy =t

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

dt
tan ' y+ =C
! -[]+r2
=tan"' y+tan't=C
= tan”' v+ tan™’ [e“): C (2)
Now, y=1at x=0.
Therefore, equation (2) becomes:

tan ' 14+tan'1=C

:;Eq.E:C
4 4
::-C:E
2

Substituting C =gin equation (2}, we get:

-l - ey T
tan v+ tan (e )—2

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

Answer needs Correction? Click Here

10: x 5
Solve the differential equation ye'dx = [xe-" +_v3]aj-(y =0}

Answer :

veldx = {xe-" + yzlaj-'

:>}e-'f=xe‘+}
:}eT J-ﬁ—x—l‘
3 & )
5]
; 'wdv_x
=e = 1 (1)
¥



Differentiating it with respect to y, we get:

.(2)

From equation (1) and equation (2), we get:
dz
dy

= dz=dy

Integrating both sides, we get:

z=y+C
x

=e’ =y+C

Answer needs Correction? Click Here

Q11 : Find a particular solution of the differential equation(x— y)(dx+dyv)=dx—dy, given that y = a€"
1, when x= 0 (Hint: put x 4€" y=t)

Answer ;

(_r—y}(:a'x+aj;] = dv —dy
= (x-y+1)dr=(1-x+y)dx
. dv _ l-x+y
dr x—y+1
dy _1-(x-7)
T d 1+(z-7) ~(0)

Letx—y=1

dt

d
=—(x })_dx:

dx
:]_({y:d{

dv  dv
dr dy

=]-—=—=
dy  dx

ﬂj}

Substituting the values of x 3€" yand & in equation (1), we get:

dt 1=t

l—— =

dr 1+1
dr [I—r]
S
dx 1+¢
| —(1-=
i _(1+0)-(1-1)

dx 1+t



INntegrating potn siaes, we get:

t+loglt| =2x+C

::r{x—_v?}+log|x—y =2x+C

= log|x—y|=x+y+C -(3)

Now, y=a€"1 at x=0.

Therefore, equation (3) becomes:

log1=0a€"1+C

=C=1

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

10g|x—y| =x+ v+l

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

Answer needs Correction? Click Here

2: N
Solve the differential equation [e - l]% =1(x#0)

Answer ;

ﬂ I
Vo x |dy
dy 6—2\'|.': y

== —_——

e x o

. -2
vy _e

de x o Wx

This equation is a linear differential equation of the form

3 -2
d}+Py=Q,whereP= : anszE

dr Jx Vi
1
I?cﬁ.' —

Now, L.LF= ejm' = eI“ =g

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

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

-2.x
IJdx e 2ux
::v.L'as"J_:j[ N xe "'_]dHC

X

=yt = j%dxﬂ;‘
x
= yez"": =2/x+C

Answer needs Correction? Click Here

Q13" Fing a particular solution of the differential equation j_y + ycot x = dxcosec x(x = 0), given that y
X

=0when x=g

Answer ;

The given differential equation is:



i + yeot x = dxcosec x
X

This equation is a linear differential equation of the form
ﬁ_'_ 3 — h = cot d _4 Y@ 4
e pv =0, where p=cotx and O = 4x cosec x.

Now, LF = el = gl _ sl _ i o

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

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

= ysinx=4|xdv+C

-

. x
= ysmx=4-?+C

= ysinx=2x"+C (1)
Now, y=0 atx:%.

Therefore, equation (1) becomes:

2

0=2x2 4C
4
>c=-L
2

2
Substituting ¢ =_“? in equation (1), we get:

>
. .
psinx=2x" - =

2

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

Answer needs Correction? Click Here

Q14" Find a particular solution of the differential equation(x+ I}% =2¢ " -1, given that y= 0 when

x=0

Answer :
ay .
r+1)— =27 -1
(x+ }a‘_r e
o

27" =1 x+1

e'dv dx
= — =

2= x+l1

Integrating both sides, we get:

e'dy
—{2—5-2" =log|x+1|+logC (1)
Let2—e" =r.

d o dt
L—(2-e")=—

4 (s-0)-t
dr
dv

= e'dt = —di

="' =

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



Jer"= log|x+1|+log C
= —log|r| = log‘C{x+]}|
= —1(1g|2 - g-"| = Iug|C[:x + |)|

= =C(x+1)

L
=2 = ) ~(2)

2—¢

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

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

2-¢" =——
x+1
. 1
=e' =2-—
x+1
o 2x+2-1
e =
x+1
. 2x+1
=g’ =
x+1
= y=log 2x+|‘.(xi—1)
x+1

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

Answer needs Correction? Click Here

Q15 : The population of a village increases continuously at the rate proportional to the number of
its inhabitants present at any time. If the population of 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 (¢} be y.

It is given that the rate of increase of population is proportional to the number of inhabitants at any
instant.

.'.ﬁcﬁ y
dr
= % =ky (% is a constant)
[
= i = kdt

y
Integrating both sides, we get:
log y=kt+C...(1)

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

log 20000=C...(2)

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

Therefore, we get:
log25000=k-5+C



= log 25000 = 5k + log 20000

25000
= 5k = ]Qg[ﬂ] = |0g[£]
20000 4

1 5
k=—log| = (3
=k=3 0g[4] (3)
In the year 2009, t= 10 years.

Now, on substituting the values of ¢, k£, and Cin equation (1), we get:

log} = IUX% |0g(%]+ |0g(2UUUU}
£

—logy= Iog[ZﬂUﬂUx[%)}

:>J==2nooox§x§
4 4
= y=31250
Hence, the population of the village in 2009 will be 31250.

Answer needs Correction? Click Here

Q16: The general solution of the differential equation yebv—xdy 0is

It
A xy=C
B. x=Cy2
C.y=Cx
D. y=Cx

Answer :
The given differential equation is:

ylx —xedy
r."'
- vy — xdv —0
xy
1 1
=—dr——dy=0
X v

0

Integrating both sides, we get:
log|x| - log|y| = log k

=logk

x
= log|—
};‘

:izk
¥

::vyz%x

= yp=Cx where'.'lzl
k

Hence, the correct answer is C.

Answer needs Correction? Click Here

Q17: The general solution of a differential equation of the type % +Px=0Q,is



A. yejp'd"' = J.[Q,eﬁ"d" P}'+C

6. -eb - ot Jare

C. xel" = j[Q,ef""*‘ }:}wc

D. xej"'d‘ = j-[Q,eJ."'J" )dx+C

Answer :
. , ) , ) . dx . j‘.r’,e.{.-
The integrating factor of the given differential equatmnd— +Px=0Q, ise’ .
v

The general solution of the differential equation is given by,

*(LF) = [(QxLF.)dv+C
= x-ejm!r = j-[Q,e-[P'"ﬁ' ]a:v+(‘.

Hence, the correct answer is C.

Answer needs Correction? Click Here

Q18 The general solution of the differential equation ¢'dy +(ye* +2x)dx =0 is
A xe¥+xt=C
B.xe"+ 2 =C
C.ye"+x2=C
D. ye'+ ¥ =C

Answer :
The given differential equation is:
e'dy+ {_vf” + 2x)dx' =0

:e"ﬁ+ye”+2x=0
dx

= & +y=—2xe"
dx

This is a linear differential equation of the form

z + Py =0, where P=1and 0 =-2xe™".

Now, L.F = e-lm = ejm =g’

The general solution of the given differential equation is given by,
»(LF.)= j(Qx].F.)dx+C.

= e’ = I{—2xe ! -e"}a!x+(‘

= e’ =— IExdx+C

= ye' =—x"+C

=y’ +x'=C

Hence, the correct answer is C.






