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Chapter 9 Differential Equations

EXERCISE 9.1

Question 1:

ﬁ +sin(y")=0
Determine order and degree (if defined) of differential equation dx* .

4

= dx‘f +sin(»")=0

= y""+sin(y")=0
Highest order derivative in the differential equation is ¥"" . Its order is four.
Differential equation is not a polynomial equation in its derivatives. Its degree is not defined.

Question 2:

Determine order and degree (if defined) of differential equation »'+5y =0,

y'+5y=0
Highest order derivative in the differential equation is . Its order in one.

It is a polynomial equation in »'. Highest power ' is 1. Its degree is one.

Question 3:

[QT +3s d—z? =0
Determine order and degree (if defined) of differential equation \ df dr’ .
4 2
{%] +3s % =0
d’s
Highest order derivative in the given differential equation is di* . Its order is two.
d’s ds
It is a polynomial equation in dt’ and dr .

d’s
The power dt* is 1. Degree is one.
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Question 4:

i
[ J; ] + cos[ A ) =0
Determine order and degree (if defined) of differential equation dx dx .

Solution:

5 %
dJ; +¢08 4y =0
dx dx
dy

Highest order derivative in the given differential equation is dx* . Order is 2.
Given differential equation is not a polynomial equation in its derivatives. Degree is not
defined.

Question 5:

[ J;} =c0s3x+sin3x
Determine order and degree (if defined) of differential equation dx
Solution:
[dd),)} =cos3x+sin3x
dx”
:(d “E] —c0s3x—sin3x=0
dx
d’y
Highest order derivative in the given differential equation is dx* . Its order is two.

d’y
It is a polynomial equation in dx* and the power is 1. Its degree is 1.

Question 6:

L 2 L 3 r 4
Determine order and degree (if defined) of differential equation ") +(") +() +>° =0

Solution:
my2 w3 4
Oy () +0) +»7 =0
Highest order derivative present in the differential equation is »" . Its order-i§‘three.
Given differential equation is a polynomial equation in »".»" and »'.
Highest power raised to »" is 2. Its degree is 2.
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Question 7:
Determine order and degree (if defined) of differential equation »"+2y"+)"=0,

P"+23"+y' =0
Highest order derivative present in the differential equation is »" . Its order is 3.
It is a polynomial equation in »",»" and »'. The highest power »" is 1. Its degree is 1.

Question 8:

Determine order and degree (if defined) of differential equationy’+y=¢".

yi+y=ée
=y +y—€e=0
Highest order derivative present in the differential equation is »'. Its order is one.

Given differential equation is a polynomial equation in ¥’ and the highest power is one. Its
degree is one.

Question 9:

T
Determine order and degree (if defined) of differential equation +(¥) +2y=0

" ()2
y +( ¥ ) +2y=0
Highest order derivative present in the differential equation is ¥" . Its order is two.

Given differential equation is a polynomial equation in »" and »’, the highest power " is one.
Its degree is one.

Question 10:
Determine order and degree (if defined) of differential equation »"+2)"+siny =0,

y'+2y' +siny=0
Highest order derivative present in the differential equation is »" . Its order-i$‘two.

This is a polynomial equation in »"and »" the highest power " is one. Its\degreeis, one.
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Question 11:

2. 33 2
(d Jj} +[d_y) +sin[—yJ+1=0
The degree of the differential equation dx- dx dx is
(A)3 (B)2 O 1 (D) not defined
Solution:
2.3 2
d—J: +[d_y) +sin[QJ+1=0
dx” dx dx

Differential equation is not a polynomial equation in its derivatives. Its degree is not defined.
Thus, the Correct option is D.

Question 12:

2d7y L dy
L3210
The order of the differential equation g dx*  dx R
(A)2 B) 1 (OX0) (D) not defined
Solution:

2
2x2d—f—3d—y+y=0

d’y
Highest order derivative present in the given differential equation is dx’ . Its order is two.
Thus, the correct option is A.
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EXERCISE 9.2

Question 1:
Verify that the given function (explicit or implicit) is a solution of the corresponding
differential equation:

y=e+l : y'-3y'=0

Solution:

y=¢e +1

From (1) and (2)
y”_yfzex _ex
=i

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

Question 2:
Verify that the given function (explicit or implicit) is a solution of the corresponding
differential equation:

y=x’+2x+c : Y =2x-2=0

Solution:

y=x"+2x+c

O o
y’Z%(x2+2x+c) @6 C’J\'\
= y'=2x+2 6

y \(& Q

Therefore, %
Y —2x-2=2x+2-2x-2 Q
o)

=0 .

v st o bt R, N
Thus, the given function is the solution of the differential e n.\&ﬁ
$
¢
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Question 3:

Verify that the given function (explicit or implicit) is a solution of the corresponding
differential equation:

y=cosx+C : ' +sinx=0

Solution:
y=cosx+C
d
'=—(cosx+C
et )
=y =—sinx
Therefore,

y'+sinx =—sinx+sinx
=0

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

Question 4:
Verify that the given function (explicit or implicit) is a solution of the corresponding
differential equation:

y=v1+x : Y= w4

1+x

2

Solution:

y=vl+x
I'_i 2
% _dx(\/l+x )

1 d 'a)

=———(1+x
241+ x dx

2

o1+ 4

X

241+ x7

x ; @
= l+x2)x 1+ x 60 ’\'\

__x ’b
o £
2 @)

é\

- 1+x
‘b

—

o
Thus, the given function is the solution of the differential equatio \
Y
$
¢
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Question 5:
Verify that the given function (explicit or implicit) is a solution of the corresponding
differential equation:

y=4Ax : xy'=y(x=0)
Solution:
y=Ax
d
i:_ A
¥ =—(4x)
=4
Therefore,
xy' = xA
= Ax
=¥

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

Question 6:
Verify that the given function (explicit or implicit) is a solution of the corresponding
differential equation:

y=xsinx : xp'=y+xyx’—y’ (x#0and x>y)orx<-y
Solution:
y=xsinx

y'= %(xsin X)

=sin x.%(x) 4 x.%(sin x)

=sInx+xcosx
Therefore, @
xy'=x(sinx+xcosx) 0 0\0
= xsinx+x’ cos x @G C}

=y+x2.m (O &(b
—y+x 1—(%]2 %\(& %‘Q

e O
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Thus, the given function is the solution of the differential equation.

Question 7:
Verify that the given function (explicit or implicit) is a solution of the corresponding
differential equation:

2

i

I—xy

xy=logy+C : y'= (xy#1)

Solution:

xy=logy+C
d

= —j—'x(xy) = a(logy)

2_la
dc  ydx
1 .

Y
Y

=Y+ =y
= (w-1)y'=-)’
i
1-xy

= y%(x) +X.

S y+xy =

=y =

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

Question 8:
Verify that the given function (explicit or implicit) is a solution of the corresponding
differential equation:

y-cosy=x : (ysiny+cosy+x)y'=y
Solution:
y—cosy=x
gy o o
=>——-——(C05y}=—(x
el ) e <

= y'—(-siny).y' =1 60 C,;\'\O

= y'(1+siny)=1 (74
, 1

jy=]+siny \(&6 Q

Therefore, Q% &Q
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(ysiny+cosy+x)y'=(ysiny+cosy+y—cosy)x—;
1+siny

=iy, I+siny

=¥

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

Question 9:
Verify that the given function (explicit or implicit) is a solution of the corresponding
differential equation:

Xx+y=tan"y : Y+ Y +1=0

Solution:

x+y=tan~ y

z%(x+y) = %(tan‘1 y)

: 1 ,
:>1+y={1+yz}y

[ 1
=9 =1]=1
y_l—ky2 }

]+y2

=Yy

-2
=y 1+J;2]=1
~(1+5*)

yz

=y =

Therefore,

® 2
(1"‘2.? )}+y2+l

¥y +y2+1=y{

=—1-y* +)7 +1 Q ‘\Q
-0 ’ @6 (}

Thus, the given function is the solution of the differential equation. (&6 Q
\

Question 10: Q KQ
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Verify that the given function (explicit or implicit) is a solution of the corresponding
differential equation:

y= az—xzxe(—a,a) : x+y%=0(y:&0)

Solution:
y= P —x
dy d ( ? 2)

= a —x
dx dx

Therefore,
x-i-yﬂ:x-l-\mz —x? x_—x
dx va' -x*

=X—X

=0

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

Question 11:
The numbers of arbitrary constants in the general solution of a differential equation of fourth

order are:
(A)O (B)2 ©3 (D)4

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

The number of constants in general equation of fourth order differential equation is 4.

Thus, the correct option is D.

Question 12:
The numbers of arbitrary constants in the particular solution of a diffefential equation of third

order are:
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(A)3 (B)2 ©1 (D)0

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

Thus, the correct option is D.
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EXERCISE 9.3

Question 1:
Form a differential equation representing the given family of curves by eliminating arbitrary
constants a and b.

£+X=1

a b

Solution:

i.}.l_]

a b
l+l£_0
a bdx
1 1

=>—+—y'=0

]' L
=0+—)"=0

=>1y'r 0
2]

=y"'=

Thus, the differential equation of the given curve is »' =0

Question 2:
Form a differential equation representing the given family of curves by eliminating arbitrary
constants ¢ and b.

¥ = a(b2 —xz)
Solution:
¥= a(i’a2 —xz)
d
:>2yay=a(—2x) <O

=2y =2ax 60 (’;\\O

= y'=-ax %Q
=y y+p'=-a & Q
Ve >
z(y)wrw e %\
:>.xyy"+x(y’)2—yy’=0 ‘\’\\O @

Thus, the differential equation of the given curve is " +¥ ‘3@
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Question 3:
Form a differential equation representing the given family of curves by eliminating arbitrary
constants a and b.

y=ae” +be™*

Solution:

y= ae +be ™

V' =3ae’™ —2be™* (1)
¥ =9ae’ +4be " ..(2)

Subtracting (1) from (2)

V' =y =9ae’ + 4be™>* —3ae’™ +2be™*

V' =y =6ae’* +6be

Y-y = 6(ae3Jr + be‘zx)

Y'-y'=6y (< y=ae™ +be™)
y'-y'-6y=0

Thus, the differential equation of the given curve is »"=» =6y =0,

Question 4:
Form a differential equation representing the given family of curves by eliminating arbitrary
constants a and b.

y=e* (a+bx)

Solution:

y=e"(a+bx)

y'=2e" (a+bx)+e™b

= y' =e*(2a+2bx+b)

y'=2y=e"(2a+2bx+b)—e* (2a+2bx)

=y -2y =bhe** sl @

= " -2y’ =2be™ (2) GQ c,;\\O
Dividing (2) by (1) {o Q

Yy -2y _,

()
y'-2y %\‘ %‘
=y"'=2y'=2y' -4y . OQ éo
=y"-4y'+4y=0 .\\\ @
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Thus, the differential equation of the given curve is ¥"—4)'+4y =0,

Question 5:
Form a differential equation representing the given family of curves by eliminating arbitrary
constants a and b.

y=e3‘(acosx+bsinx)

Solution:

y=¢ (acosx+bsinx)

y' =¢"(acosx+bsinx)+e" (—asinx+bcos x)

:»_v'zex[(a +b)cosx—(a—b)sin x]

=>3j)'=e" [(a +b)cosx—(a ‘b)sinx] +ex[~(a +b)sinx-—(a -b)cosx]
»" =¢"[2bcos x—2asin x|
3y =2e" (b cos x —asin x)

L

:>y?=ex (bcos x—asin x)

yzﬂ.f =¢"(bcosx—asinx)+e* (acosx+bsinx)
y+§ = ex[(a +b)cosx—(a. —b)sin x]

"

y '
= P4+ —=
Y 5 ¥
=2y+y"=2y

=73"-2y'+2y=0

Thus, the differential equation of the given curve is »"—=2)'+2y =0,

Question 6:
Form the differential equation of the family of circles touching the y-axis at origin.

Solution: 60 c,)\\o

Centre of circle touching the y-axis at origin lies on the x-axis. @
Let (2:0) be the centre of the circle. &% Q
4

Since it touches the y-axis at origin, its radius is a. %
Equation of the circle with centre (4.0) and radius a is Q &Q
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=41}

s

o {a, 0)

\=/

vy

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

Putting the value of a in equation (1)
= x*+y’ =2(x+yy')x

= 2gy'+x’ =)’

Question 7:
Form the differential equation of the family of parabolas having vertex at origin and axis along
positive y-axis.

Solution:
The equation of the parabola having the vertex at origin and the axis along the positive y-axis
is

x* =4ay (1)
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et
-

Y'Y

Differentiating equation (1) with respect to x, we get:
2x =4ay'
2x _4ay’
* day
2
x ¥
=S x =2y
=xy'-2y=0

Question 8:
Form the differential equation of the family of ellipses having foci on-axis and centre at origin.

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

x2 yZ
F--!-?:I .(1)

e
Y.
Q
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Differentiating equation (1) with respect to x, we get:
2x 2y

A
x

0

Differentiating equation (2) with respect to x, we get:

_l?+y-,v uih )
b a-

:>§+a—lz(y'2+yy”)=0

Substituting this value in equation (2) , we get:
= J{—ig(y'2 +yy")]+ 2 —0
a [

= -0 —xpy"+ 3y =0
=xp"+x”% -y =0

Question 9:
Form the differential equation of the family of hyperbolas having foci on x-axis and centre at
origin.

Solution:

The equation of the family of hyperbolas with the centre at origin and foci along the x-axis is
2 2

X Yy
b_2+a_2=1 '(1)

b

i
o

Y.
Q
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Differentiating equation (2) with respect to x, we get:
—17 ol B ty-y _0

b* a

1 _ Yy y+p)y'

b? a’

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

f. F+ 7 " 1
x[_y Y }&2:0
a a

Ry n W
= [y ¥ +yy|-=5=0
o a
=x7+xy"' -y =0
=) +x" —y'=0

Question 10:

Form the differential equation of the family of circles having centre on y-axis and radius 3
units.

Solution:

Let centre of the circle on y-axis be (0.5)

x2+(y—b)2 2

= x*+(y-b) =9 (1)
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L

Differentiating equation (1) with respect to x, we get:
2x+2(y-b)y'=0

=(y-b)y'=-x

= (y—b)=—

4

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

2
x2+[—fJ =9
¥

1

2

1

2 z
) +x*=0

= [H—} =9

()
=2 [(v) +1]=9(v)’
= (x-9)(

Question 11:
Which of the following differential equations has ¥ =¢¢ +¢,¢ " as the general solution?
d’y d’y d’y d’y

W e o oy 7 2

Solution: 60 (’;\\O
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y=ce +c,e”

dy ]
=>—y=cle"—cze !
dx

Thus, the correct option is B.

Question 12:
Which of the following differential equations has Y = X as one of its particular solution?

d’y dy dy, & =
A) & X dx+xy_x B) @ +xdx+xy-x
d’y ,dy d’y __dy
——x"=+xy=0 —#x—=—+mp=0
©) a* a7 D) d® " dx 2
Solution:
a5
dx
d’y
F i
Therefore,
2
jx—{—x2%+xy=0—x2.l+x.x
=—x"+x°
=0

Thus, the correct option is C.
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EXERCISE 9.4

For each of the differential equations in Exercises 1 to 10, find the general solution:
Question 1:
dy l—cosx
Z - I+cosx

Solution:
dy _1-cosx
dc l+cosx
2sin® =

:ﬂ: =t 2

B 508 2
:Qz[seczi—lJ

dx 2

Integrating both sides, we get:

de:](seczg—l]dx

:y=fsec22

dx— [ dx

:>y=2tan%—x+C

Question 2:
%=\l4—y2 (2<y<2) 60 ‘\C)
Solution:

d Q Qs
ad \\\0 Q’&
ntegrating both sides, we get:



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

[l

NCESS

:sin"%=x+c

:>§:sin(x+c)

:>y=2sin(x+C)

Question 3:

dy

— =1 1
” +y=1(y=1)
Solution:

jx—y+y=1(y¢l)

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

= ——=dx
1-y

Integrating both sides, we get:
[ 2= [dx
1~y
= —log(y—-1)=x+logC
= —logC-log(y-1)=x

=—[logC+log(y-1)|=x
=logC(y-1)=-x
=> C(y—l):e_"r

=>y=1+ J e’
G

=>y=1+A4e™ [whereA:%J

Question 4:

sec” x tan ydx + sec’ ytan xdy =0 (&6 Q
W

Solution: Q
sec’ x tan ydx + sec’ ytan xdy = 0 \\\O é
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LIONS
Dividing both sides by tan xtany
= sec’ x tan ydx+sec’ y tan xdy 3 0
tan x tan y tanxtan y

2 2
€ sec
scxz_'_ yf=0
tan x tan y

2 2

sec™ x sec
= de=—e X
tan x tan y

dy

Integrating both sides, we get:

sec’ x sec’ y
dx=— d el
'[tanx -[tany Y ()
Let tanx=1¢
=2 (tanx) =L
dx dx

5 dt
= sec x=—
X

= sec’ xdx = dt

Now,
2
[ X o= [Lar
tan x t
=logt
=log(tan x) (24
Similarly,
sec’ y
dy = log( tan w3
[ v =tog(tan ) (3)

Using (1), (2) and (3)
= log(tan x) = —log(tan y) + log C

C
log (t =log| —
= log(tanx) Og[tanyJ

= tanx =

:mnxtanj]jC \(&6 Q

. \
Question 5: . O
(e"+e"’)dy—(e"—e'“)dx=0 § ®®
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Solution:
(e" +|<e_"“)c1fy—(e’r -e” )dx =0
= (e’ +e"”)dy = (e“ —e'x)dx

X "_T_
&=k
:dy=[e"+e

dx

e 3

Integrating both sides, we get:

jdy—’[{ex_'::"dx (1)

e+

Let (9'r +e_x)= t
:%(eue-x):ﬁ

= (eJr —e_‘)a’x: dt

Putting these values in equation (1) , we get:
1
dy=\|-di+C
Jar=[Zd+
= y=log(1)+C

= log(e" +e*)+C

Question 6:

L (1+2)(1+57)

Solution:

%=(l+x2)(1+y2)

d
:1+J;2 =(1+x2)dx

Integrating both sides, we get: 60 ’&)
g g ) get: @ ()

jlf"2=j(1+x2)dx S
pn T 2 R

=> tan y—fdx+_[xdx %\
X O QQ

=tan" y=x+—+C .O @

* § %
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Question 7:
ylogydx—xdy=0

Solution:
vlog ydx—xdy =0
= ylog ydx = xdy
dy  dx
ylogy x

Integrating both sides, we get:

-[yli};}):-[% (1)

Let logy=t

Putting these values in equation (1) , we get:
dt  dx
T

= logt=logx+logC

= log(log y) =log Cx

=logy=0Cx

=y=g"

Question 8:

sdy <
Y O O
N\
O &
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Solution:
d
33 wp., __ys
dx
dy  dx
ys ¥
dx d
ok —}; =0
X ¥

jS+ 15

x Yy
:>Ix5dx+Iy"5cf)z—k
:ﬁ+ﬂ=k

=xt+y*=C (where C =-4k)

Question 9:
dy 1

— =sin_ x
Solution:

Y _sin x

dx

= dy =sin"' xdx

Integrating both sides, we get:
[y = [sin! xatx
= y= I(sin" x.l)aﬁr

= y=sin" x| (I)a&—f{(%(sin‘l x)j(l)dxﬂdx
dx 1) <
Let 1-x* =¢ %)

—-X

1—x*

:>y=xsin"x+_[
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S T .
dx dx
:>—2x=£

dx
= xdx =——dt

Putting these values in equation (1) , we get:
5 1
= y=xsin" x+ | —=dt
J 24t
i Dl
= y=xsin x+EJ(i) dt

I
. 1| £
= y=xsin" x+—. T +C

2
= y=xsin" x+1+C

y=xsin" x+Jl-x+C

Question 10:
e’ tanydx+(1—«@‘)3@:2 ydy =0

Solution:
e" tan ydx + (1 —e’“)sec2 vdy =10
(I - e’)sec2 ydy =—e" tan ydx

seczydyz <
tan y 1—¢"

Integrating both sides, we get:
sec’ y —e"
= dx (1
= ()

tan y
_ O O
Let b PN
d du @6 Q

:>—(tany) =—

dy dy 6
::>sec2y=@ \(& Q
dy %

= sec’ ydy = du . OQ
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Integrating both sides, we get:

sec’ y _du
'[tany dy—‘[?

=logu
=log(tan y) w2

Now, let (l—e*)=r
dy oy dE
E(l_e )_dx
L dt
=" =—
dx
= —e‘dx=dl

Integrating both sides, we get:

—e* : dt
J]—eJr :J.T
=logt?

=log(1—e") (3)

Using (1), (2) and (3)
:log(tany)zlog(lfe’)JrlogC
=>log(tany)=log|:C(l—e’):|
:}tany:C(l—e")

For each of the differential equations in Exercises 11 to 14, find a particular solution satisfying the
given condition:

Question 11:

dy
Xaxt+x+1)==2x"+x;y=1
( )dx Y= When x=0

Solution:

(x3 +x? ﬂl—.7c+l)%/=2x2 +xy=1 60 . Q
3@: Ity [%4)

dc (X +x" +x+1) &(O Q

Integrating both sides, we get: .\‘\\O ®®
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jdyj 2 43 )

x +x +x+])

2% +x _ A4 +Bx+C 2)
e e
2x% +x Ax* + A+(Bx+C)(x+1)
— =
(x+1)(x2+1) (x+l)(x2+1)
=2x* +x=Ax* + A+ Bx* + Bx+Cx+C
=2x> +x=(A+B)x’ +(B+C)x+(4+C)

Comparing the coefficients of x* and x, we get:
A+B=2
B+C=2
A+C=0

Therefore,

A=l,B=3 _
2 2 and 2

Substituting these values in (2) , we get:
2x% +x 11

- L1(3x-1)
(x+1)(x*+1) 2(x+1) 2(x*+1)

Hence, equation (1) becomes:

de j- x+1) _I(Bx 1)

x+l

y—%log(x+l J—dx _-[x ™

1 2x 1
=—1 +1)+= dx——tan ' x+C
3 og(x+1) 4Jx2+l 2 el

:%[2]0g(x+])+3log[x2+1)]—%tan"x+(?
:%[log(x+l)2+log(x2+1)3:|—%tan"x+(f <
=%[log(x+l)z(x2+l)3i|—%tan']x+c \(&6 Q
Now, ¥=1 when x=0 Q &Q
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=1= ll(:ig(l)—ltan’I 0+C
4 2.
1 1
=1=—x0-=—x0+C
4 2

=0 =1

_l 2f 2 3}_1 -1
Thus, y—4[log(x+l) (x +l) 2tan x+1

Question 12:

dy _ ..
x(x"—l)a—l,y_() when x=2

Solution:

x(x2 - I)% =1

Integrating both sides, we get:

|
Idy=]mdx (1)

1 A B C
Lo Fo ) = a1 P, @

1 _A(x—I)(x+1)+Bx(x+l)+Cx(x—l)
T x(a-n)(xt) x(x-1)(x+1)

1 _(A+B+C)x*+(B-C)x-4
D) (x+1) (x—1)(x+1)

. . : , <
Comparing the coefficients of x~ and x, we get: .
A=-1 60 (’)\\Q
B-C=0 %)

+BAC= S
A+B+C=0 \(& Q
Therefore, %

A=-1,B=

o | =
2,
éO
S
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Substituting these values in (2) , we get:
- 1 e TS B
x(x—l)(x+l) X Z(x—l) 2(x+l)

Hence, equation (l)becomesz
1 e 1 1 1
i e e e

:»y=—logx+%log(x—1)+%log(x+])+logk

=>y=%log{M-'

x2

Now, ¥=0 when x=2

:0=110g[k2(2-1)(2+1)]

2 4
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Question 13:

cos(%}=a(ae}€);y=l

Solution:

cos (Q] =d
dx
dy

—=—=—=c0s 'a
dx

= dy =cos™ adx

https://millionstar.godaddysites.com/

when x=0

Integrating both sides, we get:

Ia’y =cos”' aJ-dx
= y=cos ' ax+C

= y=xcos a+C

Now, ¥=1 when x=0
=1=0.cos" a+C
=C=1

Thus,

y=xcos a+1

== —=cos'a
X

y—

v
=a
x

Question 14:

ﬂ=ytanx;y=l

dx

= COS[

Solution:

dy
— =ytanx
a2

&
y

=% = tan xdx

when x=0

Integrating both sides, we get:
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[
Iy Imnxdx

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

Now, ¥=1 when x=0
=1=Cxsecl
=1=Cxl1

=E=1

Thus, y=secx

Question 15:

Find the equation of a curve passing through the point (0.0) and whose differential equation

is y'=e€"sinx

Solution:
y'=¢"sinx

d .
& _ rsinx
dx

= dy=¢€"sinxdx

Integrating both sides, we get:
jdy = Ie* sin xdx
yzfexsinxdx (l)

Let I= Ie“ sin xdx
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=5 1'= sinxje"dx—j[%(sin x) .Ie‘dx}dx
[«

= [ =sinxe” —Icosx‘e‘dx

= [=sinx.e’ — |:cos xf e“dx — J.(di(cos x) ,Ie’dx] dx}
X

= [ =sinx.e¢” —[cos xe® —J(— sin x) e"dx]
=I=¢"sinx—e"cosx—/
:>2]=e"(sinx—cosx)

e" (sinx —cosx)
2

==

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

ye e (51nx2—cosx)+c

Since, the curve passes through (0,0) , we have:
e’ (sin0—cos0)

=l(0_1)+c
2
1

=C=—
2

Thus,

e‘*(sinxfcos x) 1
Sl 2 "2

= 2y=e¢"(sinx—cosx)+1

= 2y—1=¢"(sinx—cosx)

= 2y—1=¢"(sinx—cosx)

Hence, the required equation of the curve is 2V ~1=¢’ (sin x—cosx) 60 ,\O®
N

Question 16: &(0 Q&(b

o
) 2
For the differential equation - dx ={re2l{p) . Find the solution curve@m; tﬁﬁ)igh the
point (L-1). )
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Solution:

2 —(x+2)(y+2)

:[ y ]d}’z(x+2]dx
y+2 2

Integrating both sides, we get:

1 1
=2l ——dy = |dx+2|—dx
= y-2log(y+2)=x+2logx+C
= y—-x—C=logx’ +log(y+2)’

= p-x=C= log[xz(y+ 2)1

Since, the curve passes through (1.-1) , we have:
=1-1-C=log| (1)’ (-1+2)’]

=-2-C=logl

=>—-2-0=0

=>C=-2

- 2 2
Thus, F-a=10K [x (728) ] is the required solution of the curve.

Question 17:

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

Solution:
Let x and ¥ be x-coordinate and y-coordinate of the curve, respectively.

<
N 1

We know that the slope of a tangent to the curve in the coordinate axis is given by the@ on C)

dy

: F2l

Therefore 6\' %‘
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dy
= y—=X
>
= ydy = xdx

Integrating both sides, we get:

Jydyzjxdx
zgzx—;+c

=y —x*=2C

Since, the curve passes through (0,-2) , we have:
= (-2)"-02=2C
=20.=4

Thus, ¥ —x" =4 is the required equation of the curve.

Question 18:
At any point (x.7) of a curve, the slope of the tangent is twice the slope of the line segment
joining ate point of contact to the point (~4.-3). Find the equation of the curve given that it

passes through (-2.1),

Solution:

(x.3) is point of contact of curve and tangent.
y+3
Slope (m) of segment joining (x.%) and (-4-3) is x+4

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

dy
dx .

dy

Therefore, slope (m.) of tangent is dx . GQ c,;\\C)

Since, ", =2m, @
RPN

:@: 2(y+3)
dx x+4 Q% &Q

x O
:%:ff4 §V®®
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Integrating both sides, we get:

2o

x+4

y+3 -
= log(y+3)=2log(x+4)+logC
= log(y+3)=logC(x+4)’
:>y+3=C(J|:-t-4)2

Since, the curve passes through (-2.1) , we have:
=1+3=C(-2+4)

= 4=4C

=0 =1

2
Thus, ¥ *+3= (x+4)" is the required equation of the curve.

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 ¢ seconds.

Solution:
Let the rate of change of volume of the balloon be £.

:>d—V=k
dt

Integrating both sides, we get:
[4rridr= [ kdt

3 O 2O
: S

:4n§—=kt+C %Q
=4rr’ =3(kt+C

s(he+) O}(& <
Att=0,r=3
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247rx27=3(kx0+C)

= 1087 =3C
= =36m

Now, at £=3,7=6

= 47 x6' =3(kx3+C)

= 864 =3(3k+36ﬂ')

= 3k =288x — 367 =252x
= k=84n

Hence,
4rr = 3[84m + 36?:]

4rr’ =4 (631 +27)
r’ =63t +27

1
r=(63t+27)

1
Thus, the radius of the balloon after ¢ seconds is (63? +27)3 -

Question 20:
In a bank, principle increases continuously at the rate of % per year. Find the value of 7 if

100 doubles itself in 10 years. (log, 2=0.6931)

Solution:
Let P.¢ and r represent the principle, time and rate of interest respectively.
The principle increases continuously at the rate of % per year.

.0 P
jdt_{lﬂojp
:d—pz[LJdt
p 100
Integrating both sides, we get: 60 . O
J2 =gl %
p 100 5
—logp=—t+k \ Q
8P=1g \(b

0
= p=go Q% &Q
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i \@
LIONST /R
It is given that » =100 when =0

Therefore,
=100 =¢'

Now, if =10 then p=2x100=200

Hence,

L
200 =¢!
—=200=¢".¢"

—200=¢".100

r

—el0 =2
¥
= —=log, 2
10 g,
Is
= —=0.6931
10
=r=6.931

Thus, the rate of interest, » =6.931%.

Question 21:
In a bank, principle increases continuously at the rate of 5% per year. An amount of *1000 is

deposited with this bank, how much will it worth after 10 years. (e&s =1 ‘648)

Solution:
Let p and t be the principle and time, respectively.

The principle increases continuously at the rate of 5% per year.

:j—fzS%xp

d, 5
=2 ()
:%:% <
L 2 R

20 %\

Integrating both sides, we get: . OQ (b


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

o)

dp 1
J?_z_{) dt

ﬁlogp:zioﬂl‘

"—1-{‘
=p= e

Now, »=1000 when =0

Therefore,
= 1000 = e

Now, at =10 and e =1000

m-i-(.'

= p=e®
= p=e"xe"

= p=1.648x1000
= p—1648

Thus, after 10 years the amount will worth 1648.

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?

Solution:
Let y be the number of bacteria at any instant ¢.
Rate of growth of the bacteria is proportional to the number present.

dy
= — 0o
a7

:%=ky 0 O
O &

dy
= ——=kdl @

’ .(O Q{b
Integrating both sides, we get: 6\{0 %_

[ =k OQ &

¥

=logy=k+C ‘\\\ ®®
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Let Yo be the number of bacteria at 1 =0.
=logy,=C

= logy =kt +logy,

= logy-logy, =kt

= log [lJ =kt
Mo

= ki =log L
Yo

Since, the number of bacteria increases by 10% in 2 hours.

110

Sy=—
y 100)’0

y 11

v 10

Taking log on both the sides
y 11
log| — |=log| —
= og[yu) og[lo)
:>kt=log[ﬂ] “ log oy Y
10 Yo
11
k2=log| —
= k2= log{ 1
1 11
= k=—log| —
2 Dg(l(}]
Therefore,
1 11 y
= —log| — |[t=log| —
2 “g(w] °g[yoj

Zlog[l}

11

log (EJ @

Now, let the time when the number of bacteria increases from 1,00,000 toﬁ)o %’1
Therefore, ¥ = Yo at I =14 Q

Hence, ,\\\O @é
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lo
Thus, in g( 10] hours, the number of bacteria increases from 1,00,000 to 2,00,000.

Question 23:

The general solution of the differential equation dx

(A) e+e’'=C
(C)e'+e'=C
Solution:
% o I .r'ey
= ﬂ =e'dx

eJ’
=e'dy=e"dx

Integrating both sides, we get:
je‘ydy = J-exdx
=>-e’ =€ +k
=& +e’ =-k

=e +et=C (where, = —k]

Thus, the correct option is (A).

ﬂ_e.\ﬁy )
(B) e'+e' =C
(Dye*+e” =C
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EXERCISE 9.5

In each of the Exercises 1 to 10, show that the given differential equation is homogeneous
and solve each of them.

Question 1:
(xz +zy)dy 2 (xz +y2)dlx

Solution:

(xz "'W)dy:(xz +y2)‘b“ can be written as:
& _x+y

dx X +xy

b

7 -
(x.5) R

ax) +(Ay) A4y
F(;Lx,;hy)z ( ‘f) +( y) :x2+y :;LDF(I,_]))
(Ax) +(Ax)(Ay) X +xy
Equation is a homogeneous equation.
Let y=w
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l?@\

dy

dv
—“—=v+x—
dx

dx
dv X 4—('.«'34')2

v”E: x* +x(vx)

dv  1+v*
=SV x—=
1+v

https://millionstar.godaddysites.com/

: 1+v?)—v(1+
_ v 1w (197)-v(i4y)
dx 1+4v 1+v
dv 1-v
pl¥ 1TF

dx 1+v

l-v X

(2—l+v) dx
=5 dv=—
1-v X
:(i_l)d‘,:@

1-v X

= -2log(1-v)-v=logx—logC
=v=-2log(1-v)-logx+logC

G
=4 v=10gL(l—v)2]

Question 2:
Xty

B

mm Wondershare
PDFelement
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https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

Solution:
, Xty

X

:'szﬁ
dx

Bt

+

X
xry

F(x.y)=

-

F(/’Lx,ly)=ljr—xw=HTy= A°F (x,y)

Equation is a homogeneous equation.

:dvzﬁ
X
dx
:]‘dv—]?
v=logl|x|+C
:>£:log|x|+C
X

= y=xlog|x|+Cx

Question 3:
(x—y)dy—(x+y)dx =0

Solution:
(x—y)dy-(x+y)dx=0
D EY
dx x-y

LetF(x,y)z1
X=y

_Ax+Ay

x+y i
SAF %
Ax—Ay x-—y (x y)

Equation is a homogeneous equation.

s F(Ax,Ay)
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av x+vx l+v
V+x—= =

dr  x—vx l—v
v 1+v _1+v—v(l—v)

dx 1-v 1-v

dv  1+v°
= X— =
dx 1-v

N 12_ v2 d‘):ﬂ
1+v: 1+v X

tanlv—%log(l+v2)=logx+c

2
= tan”" (ZJ—%log|}+[Zj :|: logx+C
x x

2 2
—%log|:x Ty }zlogx+C

2
X

(2
x
= tan”’ [%J—%[log(xz +y2)—10g xz] =logx+C
[%J %log(x2 +y2)+C

Question 4:
(x* = y*)dx+2xydy =0

Solution:
(xg —yz)a’x+2xydy =0

dy _(¥=») O wL
g <
- ij(]xz_yz) 666 O
Let F(x,y)z—T & Q
x0

() ~(a9)' | _=(¥=¥") _ 0

S F(Ax,Ay)= = =AF{x,y
) { ) |z ) <
Given differential equation is a homogeneous equation. \\ (b
NI
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= log(1+v2)= ~logx+logC =log£
X

S1412=E
X

:>{l+y—;:|:£
x -

=>x'+y =Cx

Question 5:

dy
= =x?-2y"+
e PR

Solution:

2dy _ 2
M=% =2yt
= Y +xy

dy _ x* =2y +xy
dx x°

I ¥ &
; _(Ax) -2(Ay) +(Ax)(Ay) _ -2y +xp 0 %)
S F(Ax2y)= : = T =A"F (%)

(%) x 9 Q
Given differential equation is a homogeneous equation. \f'b
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— '
@
Lety=vx
N .
dx dx
2_»n 2
g _(vx)2 +x.(vx)
x

::>v+)4:£=1—2vz +v
dx

:xﬂzl—sz
dx

dv _@

1-2v¢  x

Question 6:

xdy — ydx =[x* + y*dx

Solution:
xdy — ydx = \[x* + y*dx

:>xdy=[y+m]dx
£=y+\}x2+y2 6
dx X \é Q
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(A%, 4y) = ()Lx)+,}(/1x ) (y)’ _y+yx’+y? = 2°F (%)

Given differential equatlon isa homogeneous equation.

Lety=wx

vy _d

o (LA S
< ()
3Q2v+x@

dx dx
:v+xﬂzwc+1/x2+(vx]z
dx X

:>v+xﬁ=v+\!1+v2
dx

N
1+v> X

10g|v+ 1+v” | =log|x|+log C
y 2

= log|—+ l-t-“v—2 =1og|Cx|
X x

YAl

X

= log =log |Cx|

= y+a/xt+y? =Cx?

Question 7:

{2 (2]

Solution:

(2o (2=l 2
d _ {"“"’S “’S‘[ )}
* 2l

® <

2=
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i )
lxcos[a‘—-“‘ij+ lysin(i’t—] Ay xcos(f‘—)}+ ysin[--
_ Ax Ax _ X
{Aysin[x—y]—lxcos[g]}lx {ysin(zj—xcos(
Ax Ax x

Given differential equation is a homogeneous equation.

]}y — A°F (x.)

)i

===

Lety=ux

dv (xcosv+vxsin v).vx
v+x—=
dx (vxsin v—xcosv)x

2 N
dv  veosv+vosinv
=v+x—=

VSN v —Cosv

dv  veosv+visinv
= X—= —y

dx vsin v —cCcosv

2z 2 -
dv  veosv+1sinv—v sin v+ vrcosy

= X -
vsimy—cosv

adv_ 2vcosv

dx vsinv—cosv

ysin v —cosv 2dx
- dv:

1 COS v x
1 2dx
:(tanv——jdv=—
v x

log (secv)—logv=2logx+logC

= log(secv] =log (sz)
Vv

:(secvjzcxz
v

= secv=Cxv

= sec[lj —cxt X

X
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Question 8:

x@—y+x8in[£]=0
dx x

Solution:

xﬁ—y+xsin(lj=0
dx x

:E= - (1)
y-xsin[lj
Let F(x,y) = L
et F(x,y) .
Ay—lxsin(j:—y] y—xsin(z}
o F(Ax,Ay)= /= XL 200 (x,
(2x.2y) i " (%)

Given differential equation is a homogeneous equation.
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= Vv+x—=v—sinv
dx

dv dx

— e = ——

sinv X
dx
= cosecvdv =——
x

log|cosecv—cot v| =—logx+logC =10g£
%

= cosee( 2] -ea[ 1)

1 _mgj:g
snf %] (%)

= o[ 1-cos{2]] -2

Question 9:

ydx+xlog[1]dy—2xdy =0
X

Solution:
ydx+xlog[ljay— 2xdy =0
X
= ydx = [Zx —xlog (Z]]dy
X

dy y

:Ezzxxlog(i] ,\OQ

LetF(x,J’]:ﬁog[f] 2 Q
R j; oe(22) zx_x;};g(g) e \’\\0Q f&Q
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iven differential equation is a homogeneous equation.

Q

Lety=vx
dy

d
SE :a(VX)

dy

dv
=-—=—=v+x—
dx dx
vx
vVdx—=———
dx  2x—xlogv

av v
=Sv+x—=
dx 2-logv
dv v
=x—=
dx 2-logv
dv  v-2v+vlogv
> x—=—"2"
dx 2—-logv
dv_vlogv—v
S x—=—
de  2-logv
2—logv o dx
v(logv—1) x
1+(1-1
= 4( Ogv) dv:@
v(logv—1) x
[ 1
- )
1

B S ) PP
v(logv—1) v Cox
1 1
——dv— | —dv=|—dx
'[v(logv—l) '[ " J‘x
—logv=logx+log(C

v
:jv(logv—l)

Let, logv—1=¢
d dt
= —(logv-1)=—
gyl =22
1 d
= _—=—
vy v
¥

v

:jﬁ—logvzlogxﬂogC
t
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= log| log [%]— l]—log [f) =log(Cx)
)

= log

= ﬁ[log [Z]— 1} =Cx
y X
:>1og[1]—1 =Cy
X

Required solution of the given differential equation.

Question 10:

[1+e3‘]dx+e3" [1—£de=0
y

Solution:

{l+ei}ﬁr+ei[l—£]c@=0
Y
:>[1+25de=—9§[1—£]@
y
_ef[l_zj
ke O\ oy

< I-H;'i
ot [1_5)
Let F(x,y):—x—y
I+e”

-e%[l-«?j —eiTE (l—i)
- F(AxAy)= Y/ - Y. = A°F (x,5)

1+e§‘-; I+e; 60 (’;\30

Given differential equation is a homogeneous equation. @
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Let x=vy

d d
:>d_y(x):d_y(w)

dx dv
=D—=v+y—
dy dy
P W ilim
dy l+e
dv —e +ve'
=>y—=——-V
dy 1+¢"

dv _—e"+ve' —v—ve'

dy 1+e"
- dv _ |v+e
Y |1+

i’[“ev} _
v+e y
:>log(v+e")=—logy+]0gC

=log (v+e"}= log(gl

y
2 =| &
=|—+e¥ |=—

X

3x+ye; =C

For each of the differential equations in Exercises from 11 to 15, find the particular
solution satisfying the given condition:

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

Solution:
(x+y)dy+(x—y)dx:0
= (x+y)dv=—(x-y)dx
_dy_ ()

dx xX+y @
LetF(x,y):ﬂ \(&6 Q

xX+y

Ax+Ay X+ y N
Given differential equation is a homogeneous equation. \\\ (b

jé‘(,lx, A= —(Ax- )Ly) . —(x—y) = %F {2 Q% KQ
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v+1 dx
1+4° X

= V2+ lzdv=—ix~
1+v 1+v x

1

—log(l+v’)+tan 'v=—logx+k
2og( v) an 'v=—logx
:>log(l+v2)+2tan"‘v=—2logx+2k

= log[(l+v2)x2]+2tan"v: 2k

2
= log[(ﬁ-y—z]xz]ﬂtan-l Xoony
X X

:}log(x2+y2)+2tan"l=2k
X

Now,y=latx=1

=log2+2tan"'1=2k

:>log2+2x%=2k
::>£+log2:2k

2
log (x> + 1)+ 2tan " 2L ="+ 10g2
g(x*+57) —=—+log

Question 12:
xza'y+(,xy+y2)dx= 0; y=1whenx=1
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Solution:

xzaji+(xy+y2)dx=0

= xzdy=—(w+y2)dx

dy _~(w+y)
dx x’
F(%Jfk@
}Lx.zly+(/1y)2] . —(xy+y2]

(xf ()

Given differential equation is a homogeneous equation.

=

F(ﬂ.x, /'Ly) = [ = /'I.OF(x, y)
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= A
y=vx
d d
= —(¥)=—-(w)
:>—y:v+x@
dx
v —[x.vx+(vx)2} .
VHr—=————————==—y—v
X x
:>x—V:—v2—2v=—v(v+2)
dx
- dv  _ _dx
v(v+2) x
:l 2 o :_@
2_v(v+2) x
:l (v+2)-v dv:—@
2_v(v+2) x
2y v+2 X

2
S
y+2x X
2
— xy _C?.
y+2x

: O o
:>$=C @6 c’)\,\

:>C2=l
3

Xy _1 %
y+2x 3 Q
= y+2x=3x"y ‘\’\\O @é



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

ONS

Question 13:
xsin® (Z— y]
oo x =

Solution:

xsin® [z—y]
L x -

y et

dx+ xdy =0, y=% when x =1

dx+xdy =0

=
dx X
—|:.1rsin2 [%]—y]
Let F'(x,y) =
x
{Axsinz[i—y)~ly} -{xsinz(zjuy}
L F(Ax.Ay)= £ - ad
x X

Given differential equation is a homogeneous equation.
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=

Lety=vx

d d
:'E(J’)—E(VX)
:>ﬂ=v+xﬂ

dx

J— 1 1 —
dx x

:>v+x£=—[sinzv—v]=v—sin2v
dx

v
= x—=-sin’v
d

X
dv dx
sin’ v X
dx
= cosecidv =——
x

= —cotv = —log|x|-log C

= cotv =log|x|+log C

= cot [XJ =log|x|+logC
X

= cot [Z] =log|Cx|
x

T
=—atx=1
¥ 4
:>c0t[£)=log‘€|
4
=l=logC
—U=g =g

cot [l] = loglexl
X

Question 14:

ﬂ—Z+c(:osec(lj=0;y=0Whenx=l
dx x x
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Solution:
d
—y—i+cosec[i)=0
dx x by
d
s 4 z_msec[z)
dx x X
Let I (x,y) ol —cosec[«JiJ
X x
Ay [ ly} y ( y) 0
S F(Ax,Ay)=———-cosec| — |==—cosec| — |= A" F(x,
( y) Ax Ak ) * X ( y)
Given differential equation is a homogeneous equation.

Lety=wx
d d
=2 (y) =2 (w)

dy dv
= —=v+x—
dx dx

V+X— =V —cosecy
dx

dv dx

= - =—
cosecv X

. dx

= —sinvdv = —
x

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

=> oS [X] = log|Cx|

x
y=0atx=1
= cos(0)=logC

=C=¢=¢

cos[%) = log|(ex)|

Required solution of the given differential equation.

Question 15: @
2xy+y2—2x2ﬁ=0‘y=2whenx=l 0 ‘\Q
" O &
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2(20)(A) +(A)" _2xy+¥’

=A°F(x,y
e Y 2 ()

Given differential equation is a homogeneous equation.
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Lety =wx

d d
= a(y) T (vx)

DD
dx dx
2
gy 2x(vx)t(vx)
dbx 2%
dv  2w+y?
Svix—=
dx 2

2
v

dv
SVX—=vV+—
dx 2

2 dx
:>—2 e
v X
v—2+l
=2, =log|x|+C
—2+1

:>—E:10g|x|+C
v

g O =log|x[+C
2)

X

3—2 =log‘x|+C
y

y=2atx=1
= -l=log(1)+C
=C=-1

:>—£=10g\x|—1
ps
:>-2—x =1—log‘x‘
Yy

:y:w,(xv&(},x#e)

<
Question 16: 0 ’\O
> &

a _, [f] 79
A homogeneous differential equation of the form @ Y Jcan be solved b(@ik]@‘b@
substitution (b
(A) y=wx %\ E
(B) v=0x Q Q

= . N
Dy o .\\\0 o
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Solution:
dx

X
For solving homogeneous equation of form @y Y J, we need to make substitution as X =Wy

Thus, the correct option is C.

Question 17:
Which of the following is a homogeneous differential equation?

(A) (4x+6y+5)dy—(3y+2x+4)dx=0
(B) (w)dx=(x"+)")dy =0

(©) (3" +29" )dx+2xydy =0

(D) Y +(x* —x =y )dy =0

Solution:

F(x)is homogeneous function of degree n, if ¥ (Ax,Av)=A"F(x,7) for non-zero constant
(4).

Consider equation given in D:
yza':H—(Jc2 —xy° —yz)dy =0

dx xz_w _yz “‘yz_i_xy:_xz

X = (ly)z
F(Ax.2y) (Ay) +(Ax)(Ay) - (Ax)’
Py +x-2)

=A’ zyizzz "
LEL;;J’ +; > &

Differential equation given in D is a homogeneous equation. @ Q
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EXERCISE 9.6

For each of the differential equations given in Exercises 1 to 12, find the general solution:

Question 1:
dy 3
—+2y=sinx
e y
Solution:
& +2y=sinx

Differential equation is dx

d

Zipy=0 _ o
This is in the form dx where P=2 and Q=sinx

1.F.= e-['m =eIm = e
y(LF)=[(Qx1F)dx+C
= ye =Isin xe™'dx+C

Let, I= Jsin xe™
=1= jsin x.Jez"dx - I(di (Sin x) .Iehdx}ix
x
2x 4 2x
=1]= sinx.e —J cosx.e ]dx
2 . 2

e*sinx 1] " d "
=]= 5 —E_cosx.jez —j.(d—x(t:,tasx)‘_[e2 dx]dxil

Ix _:
ol f OIS —l smx) — |dx
2 2 i
Dx- x 2x
:>I:e sinx e cosx=lf(sinx‘e2‘
2 4 4

ey 2
:I:T(me—cosx)—%t 60 (?;QO

ez.\: ) @

5
:ZI:T@smx—cosx) (o

. \
:>I=e5 (2sinx—cosx) %\(b %-

2x e : Q Q
yet = 3 (251n.r—cosx)+C ‘\’\\O é

:y:%(ZSmx—cosx)+Ce'z‘ @ v/
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Question 2:

dy —2x
—+3y=e"
i L

Solution:
dy

https://millionstar.godaddysites.com/

—+py=0

Differential equation is dx

(where, p=3and Q=¢")

I.F.zej.m =eIm =g
Y(1.F) = [(Qx1.F)dx+C
= ye'™* =J-[e'2'r xe3’)+C
= ye'* :Ie"dx+C

= ye =¢' +C

> y=e*+Ce™

Question 3:
d_y+l = xz
dx x
Solution:
dy

— 4 =
PR Q

(where,p e d i Q= xz]
X

1
[F.=el™ =eJ’;dx =g ® ¥ =y

y(IF)=[(OxLF)ds+C
== J-(xz.x)dx+C
=yx = J-x"dx+ '

4
:yx=x—+C

=xy=—+C
=3
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Question 4:

%-i—(secx)y = tanx(O £ gg]
Solution:

% +py=0

where, p =secx and O =tan x
P

I1.F = e.[m‘-t _ ej.secxdr _ elog(sccxﬂmx)

y(1.F)=[(Qx1F)dx+C

= y(secx +tanx)= Itanx(secxﬂan x)dx+C

=secx+tanx

= y(secx +tanx)= Isecxtanxdx+]tan2 dx+C

= y(secx+tanx)= scc:.chrj(sec2 x—1)dx+C
(

= y(secx+tanx)=secx+tanx—x+C

Question 5:

cosszer:tanx 0<x<Z
dx 2

Solution:
cos’ x@-lry = tan x(() £x< E]
dx 2

d tan x
B, 9 e
dx cos"x cos'x

dy 2 2
= = 4|sec” x)y=sec x.tanx
dx ( )y
dy
— + —
TRy Q

(where, p=sec’ x and O =sec’ x.tan x)

https://millionstar.godaddysites.com/
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tan x

]_F_ _ ej.pdx _ eIsec xelx

y(1.F)=[(OxL.F.)dc+C
= g = j(sec2 x.tan x.et““)dx+C
= ye™* =™ (tanx-1)+C

= y=tanx—1+Ce™"

Question 6:

xd—y+2y=x2 log x
Ax

Solution:
xﬂ+2y=leogx
dx
dy 2
=—=—+—y=xlo
= x}’ gx

dy
—+ =
I 0

[where, p= 2 and O = xlog x]
X

2
IF = ejm = ej;dx = e?logx =

y(I.F)= [(Ox1.F)ds+C
= yxd= I(xlog x.xz)cﬁrJrC
T I(I3 log x)dx+C

1 2
eog.x; .

= x’y=log x_[x3dx —J{%(log x).J.xde}dx+ C

4 4
2 X I x .
= xy=logx—-— —‘—‘dx+(,
X . 4 I[x 4

4
2= x l:gx

4 4
Lyl 16,
4 44

-%fﬁdmc

=5 xzyzix"(4logx—l)+C

=5 y=%x2 (4logx—1)+Cx~
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Question 7:

dy 2
xlogx—+y=—logx
£ > y . g

Solution:
dy 2
xlogx—+py=—logx
2 ge Y o g
2
B, 3 5
dx xlogx x
dy
4 f—3
P Q
|
[where, = and Q=—QJ
0ogx

1
—dx :
T eI""g" = ¢%1%%) — Jog x

Y(LF)= [(OxLF)dc+C

= ylogx:f(%logx}achrC

I[%log x} dx = 2_[[10g xxl—z)dx

=2_Iogx.f;—2dx-j{%(logx).j';—ldx}cﬁ]

A I

=7 —loﬂ+ Lgdx]
_s logx_l}

i b X ) @
z_%(1+log x) @60 C’)\}O

2
ylogx——;(l+logx)+C &6 Q

. N\ QQ
Question 8: . O
(1+x7 ) dy + 2xydx = cot xdx(x # 0) § ®®
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o

Solution:
(I +x2)aﬁv+ 2 xydx = cot xdx
dy 2xy _ cotx

T & (1ax) (1+x)

Y i _ 2w __cotx_
E-'_py_Q {Whem’p(Hf] andQ_(Hx")}

2x
LF.= efmr = eJ-‘T;(ﬁ = elog(mz) =1+x°

Y(LF)=[(Ox1F)dx+C

=>y(1+x2)=_[(lc_(:t; x(l+x2)]dx+c

:>y(1+x2)=_[cotxdx+C
= y(1+x*) = log|sinx|+C

Question 9:

dy

xa+y—x+xyc0tx=0(x;t0)

Solution:

x%+y—x+xycotx= 0(x#0)

:Q+Z—l+ycotx=0
dx x

:£+y[l+cotx]—l=0
dx X

:Q+ l+co X |y= .
dyafx [x t]y 1 | 60 C}\O
aﬁ-py:Q [where,p=(;+cotx) andQ=1] &6 Q&(b
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1
Jiff = eJP# _ ej[;*'ootx]dx _ emg»,log(sinx) _ elag(xsjnx)

y(I.F)= [(Q x L) dx+C

= y(xsinx)= j(l x xsin x)dx+C

=xsinx

= y(xsinx)= I(xs'mx)cb:+C
= y(xsinx)= x!smxafx I[ (x). Ismxdx}+€
= y(xsinx)=x(-cosx) Il (—cosx)dx+C

(

= y(xsinx)=—xcos x+sinx+C

—-XCcosSx sinx (@
- : e —
xXsimmx xXsmx Xsmx

1 €
= y=-cotx+—+
X xsinx

U
<

1
=D y=—-cotx+—
X Xsmx

Question 10:

dyJ
+y—|=1
[x Yx

Solution:

dy
x+y) =1
(‘c+y)dx
&1

dx x+y

:ﬁ_er
dy 7

:ﬁ—x—y
dy

dx
Put in fi — =
ut in form & pix =0 @

(where, p, =—1and Q, = y) 72
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—
a9
LF. =" _[ed — oo

y(I.F)= I(Ql x L.F.)dx+C
= xe !t = j(y.e"’)dy+ C

= xe” =y [e dy- | {%(y). | e_'”dy]afy +C
el

= Xx€ T ==y + fe"}"dy +C

= xe’ =—ye? —e¥ +C

==yl ¥l

=>x+y+1=Ce

Question 11:
ydx+(x—y2)dy=0

Solution:
ydx+(x—y2)dy =0
= Jxaabc—(y2 —x]dy =0

@_yz—x_ X

y
dy y v

dx x
=>—+—=Y

dy y

ﬁﬂw~r=Q
Putin form dv 1

(where, )2 2. and O, = yJ
y

I.F.zejp'atv=Ie£dy=el°g-“= ¥
F)= | xLF.)dx+ @
y(L.F)=[(Qx1F)dx+C &(O Q&

:>xy=j(y.y)dy+C %\® %_
:>xy:jy2a’y+C OQ
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Question 12:

(x+3y3)%=y(y>0)

Solution:
(x+3y3)£z—y
dx
d__ Y
dx x+3)°
Vs
dx _x+3y X3
dy y y
zﬁ—£=3
dy y
dx
—+px=
X px=0

[where, p = o and Q, =3 y)
Y

dy
LE= ejp'dy = e-I'_" = =0 = !
"

y(1LF)=[(Qx1.F)ds+C

ﬁxxlzj[?:yxl]derC
Y y

:%:3”(: 2
=x=3y"+Cy 60 (”;\}O

For each of the differential equations given in Exercises 13 to 15, find a particular so@n sat@ing
the given condition: %
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(=)

Question 13:

Q+ 2ytanx=sinx; y=0 Wht:nxz£
dx 3

Solution:

@+2ytanx=sinx
dx

dy
—~ 4+ _
e 0

(where, p =2tanx and Q =sinx)

fpdx _ ethanmfr _ 62108!5“’4 _ eleg(s.e::2 :) _ Secz x

1F.=¢e
Y(ILF)=[(QxLF)dx+C

= y(sec’ x) = I(sin x.sec’ x)aix e By
= JSeR” X = I(secx. tanx)dx +C
= ysec’ x =secx+C

T
=0atx=—
Y 3

Oxseczgzsec£+c
=0=2+C

=L =2
ysec’ x =secx —2

= y=cosx—2cos’ x

Question 14:

dy L.
(l+x2)a+2xy=w,y=0whenx=1
Solution:
dy 1
1+x )= +2xy=
()t =10 %)

d 2y 1 O WO
:Ey+l+xzz_(l+x2)2 @6 C’}\

dy 6
——+py=0 \(& Q

dx
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log(l+xz) . x2

y(1.F)=[(Qx L.F.)dx+C

:y(l +xz)=_|.|i(1+1x2)2 .(1+x2)}dx+c

::>),1(1-1-ac2)=_‘-Hlx2 dx+C

= y(l+x} )=t x+C  ..(1)

Question 15:

Q—3ycotx=sin2x; y=2 when x = =
dx 2

Solution:
Q—3ycotx =sin2x
dx

dy
— g =
o T o

(where, p=—3cotx and Q =sin2x)

1
Fie ejﬁd’f - 8‘3_"00th‘ - e—3103|sinr] _ elogkzinxr3 - elﬂgls-_mﬁ -

sin’ x

Y(ILF)= [(Qx1F)dx+C

=50 - [sin 2X.—

= ycosec’x = ZI(cot xcosecx)dx+C

= ycosec’x =—2cosecx +( 60 ?&
sy & & < C

cosec’x cosec’x (O

= y=-2sin’ x+Csin’ x ’\(b&
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T
=2atx=—
4 2

2=-2+C
=C=4
y =-2sin’ x+4sin’ x

= y=4sin’ x—2sin’ x

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.

Solution:

Let F(x,7)pe the curve passing through origin.
&

At (1Y ), slope of curve will be dx

Eyzx+y
:>Ey-y=x
d

Eer py =0

(where, p=—1and O =x)
1F.= efpdx = ej-(_l)dx =e "
y(1.F)=[(Ox1F)dc+C
= ye™" =J-xe“"dx+C

= ye = x_[ e “dx - I[%(x)j e“dx}d\r +C
= ye Tt =—xe" + _[ edx+C

= ye " =—xe " + (—e"‘ ) +( 0 ‘\O
= ye T =—€" (x + 1) +C @6 6\
:y=—(x+l)+C.ex &(0 Q
=x+y+1=Ce" %\(b

Curve passes through origin. Q &Q
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Question 17:

Find the equation of a curve passing through the point (0’2) given that the sum of the
coordinates of any point in the curve exceeds the magnitude of the slope of the tangent to the
curve at any point by 5.

Solution:

F(%,7)pe curve and let (%:¥)be a point on the curve. Slope of the tangent to curve at (%¥)is

ay
dx
ﬁ+5:x+1)
dx
dy
2 g 8
dx Y
dy
L —
o o 0

(where, p=-1and Q=x-5)
LB el IR
Y(IF)=[(@x1F)dx+C
= ye " =J-(x - S)e""dx+C

I(x —5)e " dx =(x- S)Ie"‘dx - I[%(x - S)Jequ}i,\
_ (X _5)(_e—x)_-[(_e—x)dx
=(5-x)e ~(-e)

:(4—x)e"‘
=Sy =(4-x)e" +C

Curve passes through (0’2) @
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0+2-4=C0
=-2=C
=C=-2
x+y—4=-2¢
=>y=4-x-2¢"

Question 18:

xd—y —y=2x
The integrating factor of the differential equation  dx
1

(A) e (B) e ) x (D) x

Solution:
dy

v =2x2
xdx y=2x
@—1=2x
dx x

=

dy
— g =
-ty 0]

[Where, p= L and 0= ij
'

S ILF. = ej_’l‘dx =l = e'ug{x_1} =x'=

=

Thus, the correct option is C.

Question 19:

. . . . . (l-y2)£+yx=ay(-l>y<l)
The integrating factor of the differential equation dy

1 1 1 1

A) ¥ -1 B) v» -1 C) 1-» D) V1=’ .
(A) ¥ B) V (©) 1=y (D) V 6\3 O
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—
\@
Solution:
dx
1-y*)—+yx=a
( y)dy yx =ay

s, m e

dy 1-y* 1-y
dx
d_y+P1x=Q1
¥ ay
(where,p, = - and Q, = l—yz}

¥ @ I
pp o Jo _ el ={

Thus, the correct option is D.
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MISCELLANEOUS EXERCISE

Question 1:
For each of the differential equations given below, indicate its order and degree (if defined).

2 N2
— {;+5x(@i] -6y =logx
(i) dr’ dx

3 2
[@ij —4 [‘—QJ +7y=sinx
dx dx

(i)

(iii) &

dyY
+5x| = | —6y=lo
: x(dx] yoee

2 2
:>d—y+5x[ﬂj —6y—logx=0
dx

4y
Highest order derivative present in differential equation is dx’ . Its order is two.
dy
Highest power raised to dx’ is one. Its degree is one.

3 2
[@i] -4 (gij +7y=sinx
(i1) dx dx

:(QJ -4 [d—}J +7y—sinx=0
dx dx
dy
Highest order derivative in differential equation is «x . its order is one.
dy
Highest power raised to dx is three. Its degree is three.

4 3
D sin )0
(iii) dx

dy
Highest order derivative in differential equation is dx’ . Order is four.
The given differential equation is not a polynomial equation. Degree(is-net defined.

Question 2:
For each of the exercises given below, verify that the given functien (implicit or explicit) is a

solution of the corresponding differential equation.
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2
_ xp=aé* +be” +xF : xd—+2d——xy+x -2=0
(1) d’ dx
2
i) y=e"(acosx+bsinx) d—};—2%+2y=0
ii
2
. y=xsin3x L .
(iii) dx*
il
N d
(iv) x’=2y*logy ; (x2+y )Ey—xys()
Solution:
2
_ xp=aé +be” +xF : xﬂ+2d——xy+x -2=0
(1) d’ dx
xy=ae' +be” +x° (1)

Differentiating both sides with respect to ¥, we get:

d d ¥ d -X d 2
di+V1—aE( )+ba(e )+E(x )
:>xQ+y=ae"+be"“+2x
dx

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

4 {+d—y+d—y_ae‘+be“+2
dx> dx dx

dy

=

D _ e vbe 42 -(2)
dx

2z
d—2+2d—y-1cy+x2 -2=0
Now, we have dx dx

2

LHS Axd Y +2d—y—xy+x -2
dx*  dx

=ae +he” +2- (ae"‘ +he " +x7 ) +x>-2 [using (1) and (2)] (4]

=age* +he* +2—ae* —be* —x*+x*-2 60 a\\
=0 (74) O

— RHS .(o Q

Thus, the given function is a solution of the corresponding dlfferentl@u 10%-

: N\
y=¢"(acosx+bsinx) :dy Zdy+2y=0 .\\\ @(b

v S

(i)
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y=¢"(acosx+bsinx) (1)

Differentiating both sides with respect to ¥, we get:
y=e¢" (acosx+bsinx)=ae" cosx+be"sinx

= ﬂ = a.i(e'“ cosx)+b.i(ex sin x)
dx dx dx
:ﬂza[ex cosx—e* sinx)+b(er sin x +e* cosx)
dx
:>%=(a+b)e‘cosx+(b—a)e"sinx (2)

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

::»dy (a+b) (e cosx)+(b—a)%(e“sinx)

2
= d {:(a+b)‘(e” cos x—e*sinx)+ (b —a)(e* sinx +e* cosx)
4;'-3; =¢*[(a+b)(cosx—sinx)+(b—a)(sinx +cos x)]
X
:>jj‘;:e*[acosx—asinx+bcosx—bsinx+bsinx+bcosx—asinx—acosx]
)
dZ
= =2¢" (bcosx —asinx) {3
2
Q_zﬁ +2y=0

Now, we have dx*  dx

2
R L
a ax

=2e¢*(hcosx—asinx)— 2[(a+b]e" cosx+(h—a)e” sinx} +2¢* (acosx+bsinx)

[using (1), (2) and (3)}
=g* [(Zb cosx—Zasinx)—(Zacosx+2bcosx)—(2bsinx—2asinx)+(2acosx+2bsinx)}

=e* [2b cosx—2asinx—2acosx —2bcosx—2bsinx+2asinx+2acosx+2b sinx] Q)

*[0] €>° ¥
0 Q&(b

=RHS
Thus, the given function is a solution of the corresponding dlfferentle@{{'&io%
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2
y=uxsin3x : ix—{+9y—6cos3x=0

y=xsin3x (1)

Differentiating both sides with respect to x, we get:

= il = —d—(xsin3x) =sin3x+x.cos3x.3
dx dx

= @_: sin3x+3xcos3x
dx

Again, differentiating both sides with respect to x, we get:
d*y
de
d’y

= 3 =3cos3x+ 3[005 3Ix+ x(—sin 3x).3]

= %(sin 3x) +3%(xcos3x)

2

=5 d ‘l)=60053x—9xsir13x (2)
dx

2

d’y
Now, we have dx’

+9y—6c¢c0s3x=0

2

dy .
LHS = +9y—6cos3x
o y

2
=(6cos3x —9xsin3x)+ 9xsin3x —6cos 3x [using (1) and (2)]

=0
= RHS

Thus, the given function is a solution of the corresponding differential equation.
x*=2y*logy ! (x2+y2)d—y—xy=0
' dx

x> =2y’logy (1) @
Differentiating both sides with respect to x, we get: 60 (’>\Cj
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=% 2% = 2%[y210gy]

dy » 1 dy
=x=|2v.l —_—t ==
X [y ogy by 5

ﬁxz%(leog)H—y)

X

:E=m -(2)

dy
Now, we have (xz i )E =0
LHS :(Jr2 +y2)%—xy

X

~(2y%1 < V. J— ing (1) and (2
(2y ogy+y).y0+2k%y) xy [ using (1) and (2) |
=y*(1+2logy) — -

(42l y) y(1+2logy) ¥

=xy—xy

-0

= RHS

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

Question 3:

2 N
Form the differential equation representing the family of curves given by (x—a) +2y° =a
where « is an arbitrary constant.
Solution:
(.:n:—a)2 +2y° =a’
= x’+a’ - 2ax+2y* =a°

=2y =2ax—x* wwil 1)

Differentiating both sides with respect to x, we get:
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$4yﬂz2a—2x
dx

dy _2a-2x
dx 4y
dy _2ax-2x’
dx 4xy
R M
:%:—Zy +4x 2 [from(l), 2ax=2y2+x2]
A:V
d 2_ 2
_dy_2y’-x’
dx 4xy

Thus, the differential equation of the family of curves is given as dx

Question 4:
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d_y_ 2y2_x2
4xy

2 2 p ] 3 2 2 . . . . .
Prove that * 7V _C(x +y) is the general solution of differential equation

(x' =30 )dx =(y ~3x’y) dy , Where ¢ is a parameter.

Solution:
(x3 —3xy2)dx = (y3 —3x2y)dy

dy x'-3x°
_—=— aifl
:dx y.)_3x2y ()

This is a homogeneous equation, to simplify it, let ¥ =vx
=2 ()= (w)

S L i)
dx dx

Using (1) and (2)
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v X —3)c(wr)2
= Vt+X—= TG aar N
dx  (wx) —3x"(w)
dv 1-3*
=2 V+HX—= 3
v —3v
@_ 1-3v* B
dx v -3v
dv 1-3v (¥’ ~3v)
=S x—= -
dx v =3y
dv 1-v*
= X—= 7
dx v -3v
g dx
v 4v g
-V 5

Integrating both sides, we get:

g 3_3 ,

:>j v]_v: =logx+logC ..(3)
(v —3v vidv vay

jjk 1-v* }:‘V_J‘l—v“‘_?,jl—v4
(v =3y

=f 3 }w=1,—3f2 . (4)

Ydv dv
[where, 1, =I:—4 and /, =_[ ’ 5 )
-V

1—v

Let 1—v'=¢
Therefore,
=4 (1-)=2L

dv dv
= -4y = ﬂ

dv
= vidy = —% @
- O
Now, NGEN
o &

:—%log(l—vﬂ i3] . OQ >
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Let v* =p

Therefore,

d d,
25(‘)2):%

Using (4), (5) and (6)

3_
I(‘;_vi‘))dv=—%10g(1—v4)—%log

1+v*

1—v?

Using (2) and (7)

1+v2
] =3*

2 3
:—%log{(l—v“)[:t;} ]zlogC'x

—%Iog(l—v“)—%log =logx+logC’
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Taking square root on both sides
:>(x2—y2)=C’2(x2+y2)"

ﬁ(xz—yz)zC(xzﬂvz)2 (where, C=C'2)

Question 5:
Form the differential equation of the family of circles in the first quadrant which touch the
coordinate axes.

Solution:

Equation of a circle in first quadrant with centre (,a) and radius (¢) which touches coordinate
axes is:

(x-a) +(y-d)' =d’ (1)

)

Differentiating both sides with respect to x, we get: Q &Q
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o ‘
NST

dy
2(x-a)+2(y-a)Z =0
=2(x—a)+2(y a)dx
= (x-a)+(y-a)y'=0
=(x-a)+p' -ay'=0
= x+y/ —a(l+)y)=0

f

2R

=d=
1+y

Substituting this value in equation (1) , we get:
r 2 T 2 r 2
o x+yy & g X+ _[xtw’
1+ 1+ 1+

[l ]

= (x=y) ¥ +(x-p) =(x+ )
= (x-y)’ [1+(y')2] =(x+p')

(x— )2[1+ '2]— x+3')
Hence, the differential equation of the family of circles is e (v} |=(x+2)

Question 6:
2

dy  [1-y
=L =0
Find the general solution of the differential equation dx V1-x’

Solution:

a2
dx 1—z*

N

dx V1—x

:>de :_\/dx O®
1—y7 1-x° o N
O &

Integrating both sides, we get: @
=sin” y=—sin" x+C (&6 Q
=sin” x+sin” y=C 6\
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LIONS
Question 7:

dy yHy+l
Show that the general solution of the differential equation dx x*+x+1 is given by

(x+y+1)=A(1-x-y=2x7) where A is parameter.

Solution:
2
B yiytl_g
dx x +x+1
dx X +x+1
dy _ dx
y2+y+1 2 a1

Integrating both sides, we get:

[t
V' +y+1 % +x+1
T
2 2
(1) (ﬁj (e+1) (ﬁ}
2 2 2 2
, ], [
:ﬁtan NG ——Etau ﬁ +C
2 R
L2y +1 L[2x+1] BC
= tan I ‘\/g ]+tan |:\/§ :|=‘-2—
[ 2y+l 2x+1
= tan™’ V3 V3 :ﬁc
1_ﬁ(2y+1)(2x+1) 2
V33
2x+2y+2
= tan” 3 =J§C
1_(4xy+2x+2y+1) 2 <

i 3 O WO
O~ &
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2x+2v+2

= "E = tan @
(4xy+2x+2y+1)
T—
3
2x+2y+2

=% V3 =C, [where, C,= tan[\/gc ]j)

3—(4xy+2x+2y+1) 2
3
V3(2x+2y+2)
3-(4xy+2x+2y+1)

=2V3(x+y+1)=C,(3-4xp-2x-2y-1)
=23 (x+y+1)=C,(2-4xy-2x-2y)
:>2\[3_[x+y+1)=C1x2(l—2w—x—y}
:>J§(x+y+l)=C1(l-x-y-2xy)

:>(x+y+l)—%(l—x—y—2xy)

:>(x+y+1)=A(1—x—y—2xy) [whereA: G -‘

&l

Question 8:
ik

Find the equation of the curve passing through the point [ ’ 4J whose differential equation is
sin xcos ydx +cosxsin ydy =0

Solution:

sin x cos ydx +cos xsin ydy =0

_, §in X COs yebx + cos xsin ydy —0
COSXCOS Y

= tan xdx +tan ydy =0

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

= log(secx.secy)=logC 60 .\O

=secx.secy=C @

T
The curve passes through the point ( ’ 4)

Therefore, %
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=1x/2=C
:>C=\/§
secx.sccy=\5

A

SeCx

J2

— SECX.

cos y

=>cosy=

Question 9:

Find the particular solution of the differential equation (1+e™ )dy+(1+y? )e'dx=0

v=1when x=0.

, given that

Solution:
(l+ez")dy+(l+y2)e‘dx=0
dy N o

=0
1+ 1+€~

=

Integrating both sides, we get:
e'dx —C

= tan”' y+
¥ -[I+ez’r

Let e =t =™ =¢*

@
T dx
=e'de=dt

—

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

5 dt
tanly+J‘1+f2=C <
=tan" y+tan ' t=C 60 ,’\30
:>tan"y+tan"(e")=C (74) @)

When x=0; y=1 \(&6 Q
Hence, Q KQ
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=2:+Z_¢
4 4
== L
2
-1 sif oy _ T
Thus, tan * y + tan (e )— >
Question 10:
ye;dx =(xe; +y° de (y#0)
Solve the differential equation .

Solution:

o

= x =
:>ye’5=xe"’ +3*

x

ye;dx =

X

xe’ +y’

X

je;[y——x}—yz
dy
|:y —x]
LU dy
= e’ =1 (1
b 0)
Let e’ =z

Differentiating it with respect to y, we get:
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Integrating both sides, we get
=z=y+C

x

e’ =y+C

Question 11:

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

Solution:
(x—y)(dx+dy)=(dx—dy)
:>(x—y+l)dy:(1—x+y)dx
& 1wy
dr x—-y+1
S ) g
dx  1+(x-y)

Let X~y =t -(2)
d dt
SN
Ay _at
v d
dt _dy

:>1—E=abr ..(3)

=1

Using (1), (2) and (3)
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Integrating both sides, we get:
= t+10g‘£] =2x+C

:>(x—y)+log‘x—y‘ =2x+C
= loglx—y|=x+y+C

When x=0; y=-1
logl=0-1+C

= C=1
log|lx—y=x+y+1

Question 12:

2%
{e —i]ﬁﬂ (x#0)
Solve the differential equation Jx x|y
Solution:
CERN N
Jx x|y

d e‘“{; y
= = = e

Y s
=2 L

dr \x x

This equation is a linear differential equation of the form
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1 N
= +Py= P=— 0
dx+ y=0 where \/; and \[;

1
o —dx
Now, I.F.zejpd =ej"r; =2

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

~2x -,
= yezJE = {%_—x e }dt-l— C
X

Question 13:

£+ ycotx = 4xcosecx(x # 0)

Find a particular solution of the differential equation dx , given that

T

y=0 whenx P

Solution:

d—y+ycotx = 4xcosecx
dx

This equation is a linear differential equation of the form
dy
—+Py=
a7 Q where P =cotx and O = 4xcosecx

Pdx cot xdx loglsi i
Now, I.F.= ef = eI = 7 = gin x

The general solution of the given differential equation is given by,
y(1LF)=[(OxI.F.)dx+C O@
:>ysinx=_[(4xcosecx.sin x)dx+C GQ c’)\\

:ysinx=4jxa{x+C @

2

9
:>ysinx=4.%+C ,\(b& Q
= ysinx=2x>+C Q &Q
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x—£' =0
When 30
Therefore,
2
:>0=2><x—+C
4
2
=>C=—7r—
2
2
. b1
sinx =2x% -
Thus,y rees 2

Question 14:

(x+l)%=2e_y -1

Find a particular solution of the differential equation , given that ¥ =0 when

x=0.

Solution:

(x+ 1)% =2¢ " -1

dy  dx

2¢e' -1 x+1
_ € dy _ dx
2—-e¥ x+1

Integrating both sides, we get:

e’dy
j2_e}, = log|x+1|+logC 1)
Let 2—¢’ =¢
=2 (2-¢)= L

dy dy

Lt
S dy 60 ’\OQ

= —e'dy=dt @

= —€

Substituting this value in equation (1), we get: &6 Q
x0


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

Wondershare

Remove Watermark

https://millionstar.godaddysites.com/ PDFelement

@ |

= I% = log|x +1|+logC
~loglt| = log|C (x+1)
~log ‘2 - e"'| =log|C(x +1)|

=

2_12}, =C{x+1)

1

=2 ~e! =
©TCk)

When x=0; y=0

Therefore,
:>2—1:i
C
=C=1
Hence,
2—ey=—1
x+1
. 1
=e' =2-—
x+1
L 2x+2-1
3
x+1
o 2x+1
x+1
ﬁy:logzx ‘ (x¢~l)
X+

Question 15:

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 20,000 in 1999 and 25,000
in the year 2004, what will be the population of the village in 2009?

c©

Solution:

Let the population at any instant (¢) bey . 6 ’\'\
It is given that the rate of increase of population is proportional to the number of 1%
any instant. Q
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:@=ka’t
Y
logy=kt+C

In 1999, t =0 and ¥ = 20000
log20000=C

In 2004, ¢t =5 and ¥ = 25000
log25000 =k.5+C

= 1og 25000 = 5k +10g 20000
=5k = Iog[@] =log (2]
20000 4

1. (5
=k ==log| —
5 g(J

In 2009, =10 years

log y =10x é log (2] +1log(20000)

2
=logy= log|i20000 X [%) ]

=5 3= 20000 X% >
q 3
= =31250

Therefore, population of village in 2009 is 31250.

Question 16: @
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The general solution of the differential equation y 1S @

(A) w=C (B) x=Cy° (C) y=Cx (D) ¥ =Cx’ {0 Q{O
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Solution:
ydx—xdy

¥y
. ydx —xdy ~0

xy

1 1
=>—dx—-—dy=0

X ¥
log|x|—log|y| = log &

0

= log|—|=logk

: ‘

=>y=Cx [where, C= %)

Thus, the correct option is C.

Question 17:

dx
—+Px=0
The general solution of a differential equation of the type @y | i

i _[(Q, A4 ]dy + 8

S

(A)

®) yejp'dx = j(Q,eJP'dr )dx +C

0" =l Jpec

D) x.eI e [Q] e'[ Ea ]dx +C @

Solution: @

dx
LF. for dv =0 is o7 &(O Q
x0
x(LF)=([Q xLF.)dy+C %)

™ — J‘[Qlejp'afv ]dy +C ‘\’\\O @@
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()

Thus, the correct option is C.

Question 18:
The general solution of the differential equation €'dy +(ve' +2x)dx =0 jg

(A) xe* +x* =C (B) x¢’ +y’ =C
(C) ye' +x*=C (D) y¢’ +x* =C
Solution:

exdy+(yex+2x)dx=0
X d X
=e —+ye +2x=0
dx
dy

=>——+y=-2xe"
- y
This is a linear differential equation of the form

dy
—+Py= ~x
&7 Q where, P=1 and Q = —2xe

Now,

I.F.zejMr :ejdr =e"
Y(ILF.)=[(Qx L.F )i +C
= ye' =I(—2xe"'.e”)dx+C
= ye' =—I2xdx+C
=ye’ =—x +C

=y +x*=C

Thus, the correct option is C.
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