CHAPTER

Chapter Objectives

This chapter will help you understand :

» Differential equations : Introduction to differential equations; Basic concepts; General and Particular solutions of
differential equations; Methods to solve First-order and First-degree differential equations.

9@ Quick Review

% Differential equation is an equation involving
derivatives of an unknown function and possibly
the function itself as well as the independent
variables.
Differential equations have a remarkable ability
to predict the world around us. They are used
in a wide variety of disciplines, from biology,
economics, physics, chemistry, and engineering.
They can describe exponential growth and decay,
the population growth of species or the change in
investment return over the time.
% Some other uses of differential equations include :
* In medicine, for modelling cancer growth or the
spread of disease.
* In engineering, for describing the movement of
electricity.
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e In chemistry, for modelling chemical reactions
and to computer radio-active half-life.

* In economics, to find optimum investment
strategies.

e In physics, to describe the motion of waves,
pendulums or chaotic systems. It is also used in
physics with Newton's Second Law of Motion
and the Law of Cooling.

* In Hooke's Law, for modelling the motion of a
spring or in representing models for population
growth and money flow/circulation.

@ Know the Links

TIPS... a*

*u Differential equation is a linear differential equation
if the degree of function and its derivatives are all
1, otherwise, the equation is said to be a non-linear
differential equation.

% Linear differential equations are notable because
they have solutions that can be added together in
linear combinations to form further solutions.

TRICKS... /*
N Try to identify the order of differential equation as the
order of the highest derivative taken in the equation.

N The general solutions to ordinary differential
equations are not unique but introduce arbitrary
constants. The number of constants is equal to the
order of equation in most instances.

N In applications, these constants are subject to be
evaluated given the initial conditions : the function
and its derivatives at x = 0. The number of initial
conditions required to find a particular solution of
a differential equation is also equal to the order of
equation in most cases.

= http ://www.analyzemath.com/calculus/Differential_Equations/applications.html

5 http ://tutorial.math.lamar.edu/Classes/DE/IntroBasic.aspx
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Multiple Choice Questions

(1 mark each)

Q. 1. The degree of the differential equation

[dz]f] +[dy) =xsin(dy] is
dx dx dx
(@1 (b) 2

(c) 3 (d) not defined
[NCERT Exemp. Ex. 9.3, Q. 34, Page 195]

Ans. Correct option : (d)
Explanation : The degree of above differential
equation is not defined because when we expand

d
sin [yj we get an infinite series in the increasing

dx

d
powers of ?z Therefore its degree is not defined.
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Q. 2. The degree of the differential equation

d 3/2 d2
1+ y =4y is
dx dx?

(a) 4 (b) %

(c) not defined (d) 2
[NCERT Exemp. Ex. 9.3, Q. 35, Page 195]
Ans. Correct option : (d)
Explanation : Given that,
3/2

2 2
HE]] Ly
dx dx*
On squaring both sides, we get
- - L
. (iy _[dy
dx dx’

So, the degree of differential equation is 2.

Q. 3. The order and degree of the differential equation
2 1/4
d z (W) s g respectively, are
dx dx
(a) 2and 4 (b) 2and 2
(c) 2and 3 (d) 3and 3
[NCERT Exemp. Ex. 9.3, Q. 36, Page 195]
Ans. Correct option : (a)
Explanation :
dz d 1/4
Given that, —z + [—yj =—x'"*
d dx
/
oy (Y s
dx*  \dx
1/4
- (d]/) __ x1/5+i]f
dx d
On squaring both sides, we get
/ 2
dx dx
Again, on squaring both sides, we have
4
dy (s, 4y
dx dx?
Order = 2, degree = 4
Q.4. If y = ¢ (A cos x + B sin x), then y is a solution of
4y 4y d y dy
(@ ——5+2-—>=0 +2y=0
dx dx dx

2

dy _dy
+2—+2 0
© dx* dx y=
[NCERT Exemp. Ex 93 Q. 37, Page 195]

Ans. Correct option : (c)
Explanation :
Given that, y = ¢™ (A cos x + B sin x)
On differentiating both sides w.r.t., x we get
ay =—e "(Acosx + Bsinx)+e “(-Asinx + Bcosx)
dx
ay_ -y +e (-Asinx + Bcosx)
dx
Again, differentiating both sides w.r.t. x, we get
dy _—dy

+e " (—Acosx—Bsinx)—e " (—Asinx + Bcosx)

dx*  dx

dy __dy_|dy

= — = -
dx dx y{dx+y
dy __dy dy

= — = iy
dx dx y dx y

= 4y _ 4
dx dx

d’y . dy
= T 2+2d +2y=0

. The differential equation for y = A cosox + B

sinax, where A and B are arbitrary constants, is
’y _ >
a -a‘y=0
@ —7-oy
2

(c) Z Yiay=0
x
[NCERT Exemp. Ex 9 3, Q. 38, Page 196]

Ans. Correct option : (b)
Explanation :
Given,y = Acosa x + Bsin o x
= 4y =—aAsinax +aBcosax
dx
Again, differentiating both sides w.r.t. x, we get
2
d ‘1{ =-Aa’ cosax — a’Bsinax
dx
2
= dfngaz(Acosax+Bsinax)
dx
d’y >
= —Z=—a
dx* J
2
= % +a’y=0
Q. 6. The solution of differential equation xdy — ydx

=0 represents
(a) arectangular hyperbola
(b) parabola whose vertex is at origin
(c) straight line passing through origin
(d) acircle whose centre is at origin
[NCERT Exemp. Ex. 9.3, Q. 39, Page 196]
Ans. Correct option : (c)
Explanation :
Given that, xdy — ydx= 0
= xdy =ydx
dy dx

y o ox
On integrating both sides, we get
logy =logx +1logC

=

= logy =logCx

= y=Cx

which is a straight line passing through the origin.
. The integrating factor of differential equation

dy

cosx—=+ysinx =1 is
dx

(a) cosx
(c) secx

(b) tanx

(d) sinx
[NCERT Exemp. Ex. 9.3, Q. 40, Page 196]
Correct option : (c)
Explanation :

Ans.

Given that, Cost—y +ysinx =1
X
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Ans.

(@)
(©

Ans.

Q. 10.

(@
(©

Ans.

= ay + ytanx = secx
dx

Here, P = tan x and Q = sec x
IF _ eIde _ eIlan xdx _ (3]“ secx

~IF =secx

. Solution of the differential equation tan y sec 2x dx

+ tan x sec 2ydy = Ois :
tanx + tany = k
tanx

=k

(b) tanx—tany = k
(d) tanx-tany =k

tany
[NCERT Exemp. Ex. 9.3, Q. 41, Page 196]
Correct option : (d)
Explanation :
Given that, tan ysec*xdx + tan xsec’ydy = 0
= tanysec’ xdx = —tan xsec’ ydy

2 ap2
€ X gy Y dy (1)
tany

On integrating both sides, we have
2
- J- sec’y

tanx

sec’ x
J %
tanx tany
Put tan x = t in LHS integral, we get

sec’ x dx = dt = sec’ x dx = dt
and tan y = u in RHS integral, we get
sec’ ydy = du
On substituting these values in EQ. (i), we get
at  du
o u
logt =-logu +logk
= log(t-u)=logk
= log(tanxtany)=1logk

£ tanxtany =k
. Family y = Ax + A® of curves is represented by the
differential equation of degree :
1 (b) 2
3 (d) 4
[NCERT Exemp. Ex. 9.3, Q. 42, Page 196]
Correct option : (a)
Explanation :
Given that, y = Ax+ A’
= 4y =A
dx
[We can differential above equation only once
because it has only one arbitrary constant.]
. Degree =1
The integrating factor of
xdy -y=x"-3xis
dx
x (b) log x
1 (@ -
x
[NCERT Exemp. Ex. 9.3, Q. 43, Page 196]
Correct option : (c)

Explanation :
Given that, x Zy

L —y=x*-3x
x

Q.11.

(@)
(©)

Ans.

Q.12.

(@)
(©

Ans.

Q.13.

= d—y—lzx3—3

dx x

1
Here, P=——, Q=x-3
x

(g
IF:eIM:e de

_ e—logx _

=

The solution of
d—y—y =1, y(0) = 1is given by
dx
xy =€ (b) xy = ™
xy =-1 (d)y=2-1
[NCERT Exemp. Ex. 9.3, Q. 44, Page 196]
Correct option : (d)

Explanation : Given that,
dy

—y=1
dx Y
dy
A
= ix +Vy
dy _
1+y

On integrating both sides, we get

log(l+y)=x+C

When x = 0and y = 1, then

log2=0+C

= C=log2

The required solution is
log(1+y)=x+log2

= log(HTyj =x

I+y o
2

= I1+y=2e"
= y=2e"-1
The number of solutions of
d—y= y+1 , When y(1) = 2is
dx x-1
none (b) one
two (d) infinite

[NCERT Exemp. Ex. 9.3, Q. 45, Page 197]
Correct option : (b)

Explanation :
Given that, d—y = LH
dx  x-1

_dy _ dx

y+1 x-1

On integrating both sides, we get
log(y +1) =log(x —1)-logC
Cly+)=(x-1)

_x—1

y+l

Whenx=1andy =2,thenC=0
So, the required solutionis x—1 = 0
Hence, only one solution can exist.

Which of the following is a second-order
differential equation?

=
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@ @)V+x=y (b) y'y"+y=sinx

(C) ym+(yn)2+y=0 (d) yl=y2
[NCERT Exemp. Ex. 9.3, Q. 46, Page 197]
Ans. Correct option : (b)

Explanation :
The second-order differential equation is y'y"+y
=sin x.
Q. 14. The integrating factor of differential equation
(1- xz)d—y—xy =1is
dx
X
(a) -x (b) 1+%°

(c) V1-x7

(@ Slog(1-+)

[NCERT Exemp. Ex. 9.3, Q. 47, Page 197]
Ans. Correct option : (c)
Explanation :

Given that, (1- xz)d—y —xy=1
dx

dl_x 1

dx 1-227 1-2°
which is a linear differential equation.

e

Put 1—x2:t3—2xdx:dt3xdx:—%

IF = e

1 dt

1 1 5
—|— —logt —log(1-x7)
Now, [F=¢2"t =¢2 7 =¢2 =1-x7

Q.15. tan 'x+tan"!y = C is general solution of the
differential equation
2
@ d_1+y* (b) & _1rx
dx 1+x° dx  1+y’
() A+xY)dy+1+y*)dx=0
(d) A+x*)dx+1+y*)dy=0
[NCERT Exemp. Ex. 9.3, Q. 48, Page 197]
Ans. Correct option : (c)
Explanation :
Given that, tan"'x + tan™ y=C
On differentiating w.r.t. x, we get
1 1 dy
2 5 =0
I+x* 1+y° dx
R Ly 1
I+y* dx  1+x°
= (+x)dy +(1+y*)dx=0
Q. 16. The differential equation yZ—y+ x=C represents
x
(a) family of hyperbolas  (b) family of parabolas
(c) family of ellipses (d) family of circles
[NCERT Exemp. Ex. 9.3, Q. 49, Page 197]
Ans. Correct option : (d)
Explanation :
. dy
Given that, y—=+x=C
dx
= yd—y =C-x

dx
= yd y=(C—-x)dx

Q.17.

(@)
(©)

Ans.

Q.18.

(@)
(©)

Ans.

Q.19.

(@)
(©)

Ans.

On integrating both sides, we get

2

Y —cx-2 4K
2

S}

2

2

2
+¥ —cx+k

2

= 4+ =K
2 2
which represent family of circles.
The general solution of ¢* cos ydx — ¢* sin ydy
=0is
e“cosy =k (b) e*siny =k
e“=kcosy (d) e =ksiny
[NCERT Exemp. Ex. 9.3, Q. 50, Page 197]
Correct option : (a)
Explanation :
Given that, ¥ cos ydx — e* sin ydy = 0
= e"cosydx =e" sinydy

dx_ tan
= dy y
= dx = tanydy

On integrating both sides, we get
x =logsecy+C

= x-C=logsecy
= secy=e" "
= secy=e'e"
1 e
= = -
cosy e

= e*cosy=e"
[where, K =¢°]
The degree of differential equation

2 3
d—y+(d—yJ +6y°=0is

= e'cosy =K

dx* \dx
1 (b) 2
3 (d) 5

[NCERT Exemp. Ex. 9.3, Q. 51, Page 197]
Correct option : (a)
Explanation :
dy (dyY s
—>+| == +6y° =0
dx* [dx y

We know that, the degree of a differential equation
is exponent of highest order derivative.

. Degree =1

The solution of

d—y+y=e"‘,y(0) =0is

dx

y=e(x-1) (b) y =xe™
y=xe*+1 (d) y=x+1)e>

[NCERT Exemp. Ex. 9.3, Q. 52, Page 197]
Correct option : (b)
Explanation :

Given that, 4y +y=e”
dx

Here, P=1, Q=¢""

IF= ej'pdx _ ej'dx ot

The general solution is
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y-e' = je’xe"dx +C

=>y-e'= de +C
= y-e'=x+C (i)
When x = 0 and y = 0, then
0=0+C=C=0
EQ. (i) becomes y-e* = x
= y=xe"
. The integrating factor of differential equation

d
L ytanx—secx =0 is
x

(a) cosx (b) secx
(C) eCOSX (d) esecx
[NCERT Exemp. Ex. 9.3, Q. 53, Page 198]
Ans. Correct option : (b)

Explanation :
Given that, Z—y +ytanx —secx =0
x

Here, P = tan x, Q = sec x

IF _ edex _ ejtanxdx

— e(]ogsecx)
=secx
Q. 21. The solution of differential equation
dy 1+y* .
dx 1+x
(@) y=tan'x (b) y—x =k + xy)
(c) x =tanly (d) tan (xy) = k
[NCERT Exemp. Ex. 9.3, Q. 54, Page 198]
Ans. Correct option : (b)
Explanation :
. dy 1+y°
Given that, =L = —7_
dx 1+x°
dy  dx
1+y* 1+%°
On integrating both sides, we get
tan"'y=tan'x+C
= tan"'y—tan'x=C
= tan"[y_x]:C
1+xy
= Y=Y _tanC
1+xy
= y—x=tanC(1+xy)
= y—x=k(1+xy)
where, k = tan C
Q. 22. The integrating factor of differential equation
dl + y= HJ is
dx x
x e
@ — (b) —
e x
(c) xe* (d) e
[NCERT Exemp. Ex. 9.3, Q. 55, Page 198]
Ans. Correct option : (b)
Explanation :

Given that, dy +y= Ity
dx

X

N dy _l+y _
dx x
- ﬂ:1+y—xy
dx X
- dl 1 y(l-x)
dx «x X
dy_[l—x} 1
dx X X
Here, P = a x)’ Q:l
X X
IF: ‘[de:e*j%d :eIX;ldx
l—ldx
:e'[[ x
‘[x—lobx
1o, 1
=e' e g["]
.1
=¢ . —
x

Q.23. y=ae™ +be™™ satisfies which of the following
differential equation

(a) d—y+my=0 (b) d—y—my=0
dx dx
2 2

(©) Zx{ Py =0 (d) %+mzy=0

[NCERT Exemp. Ex. 9.3, Q. 56, Page 198]
Correct option : (c)
Explanation :

Ans.

—mx

Given that, y =ae™ +be
On differentiating both sides w.r.t. x, we get
dy
dx

Again, differentiating both sides w.r.t. x, we get
2
d—z =m’ae

dx

—mx

=mae™ —bme

mx 2 ,—mx
e

+bm

dy .
= —= =m"(ae™ +be ™"
dx’ ( )
dy
= —Z=m
dx? v

d’y

dx?
The solution of differential equation cos x sin ydx
+ sin x cos ydy = 0 is
sinx

-m’y=0

Q.24.

(a) C (b) sinxsiny =C

siny

(c) sinx + siny =C (d) cosxcosy = C
[NCERT Exemp. Ex. 9.3, Q. 57, Page 198]

Correct option : (b)
Explanation :
Given differential equation is
cos x sin ydx + sin x cos ydy = 0
= cosxsinydx = —sinxcosydy

Ans.

cosx ;. _ _Cosy ,

sinx siny
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Q. 25.

C)

(©)

Ans.

Q. 26.

(©

Ans.

= cotx dx =—cot ydy

On integrating both sides, we get
log sin x = —log sin y + log C

= logsinxsiny =logC

= sinx-siny=C
The solution of xd—y+ y=¢e"is
dx
y=e—+k (b) y = xe* + Cx
x x
Y
y=xe+k (d)x=e—+k

[NCERT Exemp. Ex. 9.3, Q. 58, Page 198]

Correct option : (a)
Explanation :
Given that, xd—y +y=¢
dx
Wy
dx x «x
which is a linear differential equation.
IF = eHM =e8) = x
The general solution is y-x = I (e-xj dx
x
= y-x= J e*dx
= y-x=e+k
eX
> y=—+—
X x
The differential equation of the family of curves
x* + y* — 2ay =0, where a is arbitrary constant, is
dy dy
Pyt =2 b) 2(x*+y*)—L=x
(-y)il=2y ) 2y =y
2 -y P axy @) ey D many
dx dx
[NCERT Exemp. Ex. 9.3, Q. 59, Page 199]
Correct option : (a)

Explanation :
Given equation of curve is

¥ +yt—2ay=0
2 2
rHy =2a
Yy

On differentiating both sides w.r.t. x, we get

dy 2 ooy

2x+2y—L |- =L

y( X+ ydxj (x +y)dx
2

y

=0

d d
= 2xy+2y2£—(x2+y2)£:o

= 2y - -y~ axy
dx

= (yz—xz)dl=—2W
dx

= (o =) 2y
dx

Q.27.

(@)
(©)

Ans.

Q. 28.

(@)
(©)

Ans.

Q. 29.

The family y = Ax + A® of curves will correspond
to a differential equation of order
3 (b) 2
1 (d) not defined

[NCERT Exemp. Ex. 9.3, Q. 60, Page 199]
Correct option : (c)
Explanation :

Given family of curvesis y = Ax + A’

dy _
=4 (0)

Replacing A by Z—y in EQ. (i) we get
x

3
{2
dx \dx
.. Order = 1
The general solution of
dy

2_ .
—~=2xe" "V is

dx
e =C (b) e?+e” =C
e'=¢* +C (d) e*=C
[NCERT Exemp. Ex. 9.3, Q. 61, Page 199]

Correct option : (c)
Explanation :

. d X 2 _
Given that, d—y:Zx e* TV =2xe" ¢!
X

= ¢ ay_ 2x e*

dx

= ¢’ dy=2x " dx

On integrating both sides, we get

fey dy = ZIxeXde

Put x*> = tin RHS integral, we get
2x dx =dt

Iey dy = I e dt

= e'=¢'+C

= e'=¢" +C

The curve for which the slope of the tangent at

any point is equal to the ratio of the abscissa to the
ordinate of the point is

(a) an ellipse

(b) parabola

(c) circle

(d) rectangular hyperbola

Ans.

[NCERT Exemp. Ex. 9.3, Q. 62, Page 199]
Correct option : (d)
Explanation :

Slope of tangent to the curve = Zl
X

X
and ratio of abscissa to the ordinate = ;

dy «x

According to the question, iy

ydy=xd x
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Q. 30.

(©

Ans.

Q.31.

(@

(©

Ans.

On integrating both sides, we get
2 x2
LA
2 2
2 2
= L X _c
2

2
= y'-x* =2C

which is an equation of rectangular hyperbola.

The general solution of differential equation
dy = .

—==e? +xy is

dx 4

y=Ce—xz/2 (b) y=CexZ/2

y=(x+C)e" (d) y=(C—x)e*"
[NCERT Exemp. Ex. 9.3, Q. 63, Page 199]

Correct option : (c)

Explanation :

Given that, dy _ e 4 xy
dx
d—y —xy = e

dx
2
Here, P=-x, Q=¢""

= /2

:efxz/Z

STF=el
The general solution is

y-e = _[e’xz/z.exz/zdx +C
= ye ¥ = Ildx+C

—x?/2

=y-e =x+C
- y:xexz/2+ce+xz/2
= y=(x+C)e* "

The solution of equation (2y —1) dx — (2x +3) dy =
0is
2x-1
ra () 2+1_,
y+ 2x-3
2x+3=k ) 2x—1=k
2y -1 2y—-1

[NCERT Exemp. Ex. 9.3, Q. 64, Page 199]
Correct option : (c)
Explanation :
Given that, 2y - 1)dx - (2x + 3)dy = 0
= (2y-1Ddx=(2x+3)dy
dx  dy
2x+3 2y-1

On integrating both sides, we get

%log(Zx +3)= %Iog(2y -1)+logC

= %[log (2x +3)—-log(2y —1)] =1logC

1 2x +3
= 71 =1 C
2 Og[Zy—lJ o8

b 3 1/2
X+ _C
2y -1

Q.32

(@)

(©

Ans.

Q. 33.

(@
(©)

Ans.

Q. 34.

(@
(©)

Ans.

- 2x+3:C2
2y -1
= 2x+3:k, where k =C?

2y -1

The differential equation for which y = a cosx+ b
sin x a solution, is

4’y d*y
=0 b —y=0
dxz +y ( ) dxz y
2 2
Zx‘z+(a+b)y=0 (d) Zx‘z+(u—b)y=0

[NCERT Exemp. Ex. 9.3, Q. 65, Page 200]
Correct option : (a)
Explanation :
Given that, y = a cos x + b sin x
On differentiating both sides w.r.t. x, we get

dy

=—asinx +bcosx

Again, differentiating w.r.t. x, we get

2
Lg: —acosx—bsinx
dx
d’y
= —L =
dx? y
d’y
= —+y=0
dx? y
The solution of
Wy y= e, y(0)=0 is
dx
y=e*(x-1) (b) y = xe*
y=xe*+1 (d) y = xe™

[NCERT Exemp. Ex. 9.3, Q. 66, Page 200]

Correct option : (d)
Explanation :

: dy x
Given that, —+y=e¢

dx

which is a linear differential equation.
Here,P=1and Q =¢™
IF = ej e
The general solution is

y-e :'fe" -e'dx+C
= ye' = Idx +C
= ye'=x+C ..(0)
Whenx=0andy =0then,0=0+C=C=0

EQ. (i) becomes y-e* =x=>y=xe"
The order and the degree of differential equations

3,2 2 4
(; ?{J —3jz+2[3—y] =y* are
X X X

1,4 (b) 3,4
2,4 (d) 3,2

[NCERT Exemp. Ex. 9.3, Q. 67, Page 200]
Correct option : (d)

Explanation :
&y Ly (dyY'
Given that, | 24| 324, z(l —y
dx dx dx
.. Order =3

and degree = 2
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Q. 35. The order and the degree of differential equations

2 2
1+ (dy] = Lz are
dx dx

3
(a) 2/ E

() 2,1

(b) 2,3

(d) 3,4
[NCERT Exemp. Ex. 9.3, Q. 67, Page 200]

Ans. Correct option : (c)
Explanation :
2 2
Given that, |1+ (d—yj = d—z
dx dx

. Order = 2 and degree = 1
The differential equation of family of curves
y*=da(x + a)is

@ y'= 4@(x +dy)

Q. 36.

dx dx

(b) Zyﬂ=4a

dx

dy (dy

=0

(© ydxz+[dx)

dy  (dy
d) 2x—+y|—> =0
@ 2 2ay(2] -y

[NCERT Exemp. Ex. 9.3, Q. 69, Page 200]
Correct option : (d)
Explanation :
Given that, y* = 4a (x + a) ...(1)
On differentiating both sides w.r.t. x, we get

Ans.

dy dy
2y—L =4g=20—L =4
ydx = ydx ¢

dy 1 dy "
=2 =—y—L ...(ii)
e dx =1 2 Y dx

On putting the value of 2 from EQ. (ii) in EQ. (i), we
get

dy 1 dy
2 oyl %
y ydx(x+2ydxj

d dy Y’
=y = 2xy£+ v’ (%}

dy dyjz
2x—=+y|—| —y=0
= xdx y(dx ¥

Q. 37.

Which of the following is the general solution of
d’y _,dy
-2—+y=0?
a Cax Y
(a) y = (Ax+ B)e¥
(b) ¥ = (Ax + B)e™
(c) y = Ae* + Be™
(d) y=Acosx + Bsinx
[NCERT Exemp. Ex. 9.3, Q. 70, Page 200]
Ans. Correct option : (a)
Explanation :
2
Given that, d—z - Zd—y +y=0
dx dx

D’y-2Dy+y =0,

where D= i
dx

(D*-2D+1)y=0

The auxiliary equation is m* —=2m+1=0
(m-1’=0=>m=1,1

Since, the roots are real and equal.

. CF=(Ax+B)e" = y = (Ax + B)e"

[Since, its roots of auxiliary equations are real and
equal say (m), then [CF=(Cx +C,)e™ ]

The general solution of

d .
e ytanx =secx 1s
dx

Q. 38.

(a) ysecx =tanx + C
(b) ytanx =secx + C
(c) tanx =ytanx + C
(d) xsecx=tany + C
[NCERT Exemp. Ex. 9.3, Q. 71, Page 201]
Ans. Correct option : (a)
Explanation :
Given differential equation is

dy

—=+ytanx =secx
dx
which is a linear differential equation
Here, P = tan x, Q = sec x,
tanxd x 1

ATE=el =8k = secx
The general solution is

y-secx = Jsecx~secx +C
= y~secx:'|‘sec2x dx+C

= y-secx=tanx+C

Q. 39. The solution of differential equation
4y +Z =sinxis
dx «x

(@) x(y + cosx) =sinx + C
(b) x (y-cosx) =sinx + C
(c) xy cosx =sinx + C
(d) x(y + cosx) =cosx + C
[NCERT Exemp. Ex. 9.3, Q. 72, Page 201]
Ans. Correct option : (a)
Explanation :
Given differential equation is

& -i—yl = sinx
dx X

Which is linear differential equation.

P = 1 and 0 = sinx
x

Here;

1

—dx
~IF = eJ* =" = x
The general solution is,

y-x = Ix-sinxdx+C (D)
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I :Ix-sinxdx

Take.

—XCOSX— I—cos xdx

= —Xxcosx + Sinx

Put the value of I in EQ. (1), we get

xy = —xcosx+sinx+C

=

x(y+cosx)=sinx+C

Q. 40. The general solution of differential equation
(e +Dydy = (y+1)e* dx is

@ +1)=k+1)
b)) y+1=e+1+k

(©) y =log {k(y +1) (¢ + 1}
(d) y=log {(e*+1)/(y + 1)} + k
[NCERT Exemp. Ex. 9.3, Q. 73, Page 201]

Ans. Correct option : (c)

dx
5_
a_
dy_

?y:

(y+1De* dx
(e"+1)y

e'(l+y)

ey . ‘)’
e(l+y) e(1+y)
y Y
I+y (A+y)e*

i)
I+y e’
y (e +1
I+y( e

Explanation :
Given differential equation
(e" +1) ydy =
dy _e(+y) _ dx
dx (e"+l)y dy
=
=
dx
=
dx
= —_—=
dy
=

I+y e +1

On integrating both sides, we get

X

J‘Ii}ydy:~[1+e”‘dx

I+y-1. ¢ €
I dy—J‘1+exdx

I+y

X

1
= -l

dx

= y-log|(1+y)=log|(1+e") +logk

=

=

Q.41.
dy _ eV +x% is
dx
(@ y=e?-xe?+C

3

(b) e”—ex=%+C
3
x

(c) e"+e’=—+C
33

X
=24
(d) e e 3

y=1log(l+y)+log(l1+e")+log(k)
y=log{k(1+y)(1+e")}
The solution of differential equation

[NCERT Exemp. Ex. 9.3, Q. 74, Page 201]

Ans.

Q. 42.

(@)
(b)

(©)
(d)

Ans.

Q. 43.

(@
(©

Ans.

Correct option

: (b)

Explanation :
. d _ _
Given that, Y _ e+ xle™
dx
d :
= Do xte”
dx
d X 2
N dy _e +.x
dx e’
= e’dy = (e +x*)dx

On integrating both sides, we get
IeJ’dy = J‘(ex +x%)dx
3
=+ 4C
3

3
X

= e’ —e' = 5 +C
The solution of differential equation
d 2 1
e el
dx 1+x° (1+x°)

y0+x)=C+tan' x

Jy
1+ x

~=C+tan”' x

ylog(1+ x*)=C+tan™' x

y(1+x*)=C+sin”' x
[NCERT Exemp. Ex. 9.3, Q. 75, Page 201]
Correct option : (a)
Explanation :
2xy 1

Given that,@ﬁL > = -5
dx 1+x° (1+x°)

2x 1
sand Q=———
+x 1+x7)
which is a linear differential equation.
2w
IF=¢ I+x

l+x* =t = 2xdx=dt

Here,

P=
1

Put
di
IF = eH = =
The general solution is

y- (42" =[(1+x)

2
elog(Hx ) — 1 +x2

! +C
(1+x%)?

1
1+x

:>y(1+x2)=j —dx+C

= y(l+x*)=tan'x+C

The degree of the differential equation

2.\ 2
[Z;] +(Z’i] +sin(i’i]+l=0is

3 (b) 2
1 (d) not defined

[NCERT Ex. 9.1, Q. 11, Page 383]
Correct option : (d)

Explanation :

2.\ 2
d—); +(d—y) +Sin(@j+1=0
dx dx dx
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Q. 44.

(@
(©)

Ans.

Q. 45.

(@
(©

Ans.

Q. 46.

(@
(©

Ans.

Q. 47.

(@

(©)

Ans.

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

The order of the differential equation

2
2x2d—'f— LU y=0is
dx dx
2 (b) 1
0 (d) not defined

[NCERT Ex. 9.1, Q. 12, Page 383]
Correct option : (a)

Explanation :
2
224V 3 g
X dx
The highest order derivative present in the given
2
differential equation is d J; . Therefore, its order is
x

two.
The numbers of arbitrary constants in the general
solution of a differential equation of fourth order
are :
0 (b) 2
3 (d) 4

[NCERT Ex. 9.2, Q. 11, Page 385]
Correct option : (d)
Explanation :
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.
The numbers of arbitrary constants in the
particular solution of a differential equation of
third order are :
3 (b) 2
1 (d)o

[NCERT Ex. 9.2, Q. 12, Page 385]
Correct option : (d)
Explanation :
In a particular solution of a differential equation,
there are no arbitrary constants.
Which of the following differential equations has
Yy =c; € + c, e as the general solution?

d2 dl

dxf+y=0 (b) dxf—y=0
2 dZ

‘;xf+1=0 @ ~5-1=0

[NCERT Ex. 9.3, Q. 11, Page 391]
Correct option : (b)
Explanation :
The given equation is :
y=ce +ce”
Differentiating with respect of x, we get :

d -
& _ ce —ce”
dx

Again, differentiating with respect of x, we get :

d
£y ce +ce”

dx

Q. 48.

(@)

(©)

Ans.

Q. 49.

C)
(©)

Ans.

d’y
dx* =7
dzy

= dx® —y=0

This is the required differential equation of the
given equation of curve.
Which of the following differential equations has

y = x as one of its particular solution?

d’y L dy d'y dy
- X ——+XxXy=x b +X—+xp=x
e oY (b) Tt
d’y ., dy d’y  dy
—x'—+xy=0 d +x—+xy=0
dx’ dx v @ dx’ dx Y
[NCERT Ex. 9.3, Q. 12, Page 391]
Correct option : (c)

Explanation :
The given equation of curve is y=x
Differentiating with respect to x, we get :
&
dx (1)
Again, differentiating with respect to x, we get :
d’y

dx’ (2)

and

2
Now, on substituting the values of y,f{—);,
X
@from equation (1) and (2) in each of the given
X

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

d’y dy

X4y =0-x"-1+x-x
ax’ dx 4
=-x"+x
=0
The general solution of the differential equation
b _ e is
dx
e*+e”’ =C (b) e"+e’'=C
e +e’'=C (d) e*+e’=C

[NCERT Ex. 9.4, Q. 22, Page 397]
Correct option : (a)

Explanation :
@ — o5t ¥ '6":
dx

= d): =e'dx
&

=e’dy=e'dx

Integrating both sides, we get :

J.e’ydy = Ie"dx
= —e’=e¢"+k
=e' +e’ =—k

e +e’=C (C=-k)
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(@)
(©)

Ans.

(a
(b
(c
(d)

~ = ~—

Ans.

Q. 52.

(©

Ans.

. A homogeneous differential equation of the form

ax = h[ij can be solved by making the
dy \y

substitution.

y=wx (b) v=px

x=vy (d) x=v

[NCERT Ex. 9.5, Q. 16, Page 406]
Correct option : (c)
Explanation :
Forsolving the homogeneous equation of the form :

d
dxzh[x], we need to make the substitution as
y y

X =uy.

. Which of the following is a homogeneous

differential equation?
Ax+6y+5)dy—QBy+2x+4)dx=0

(xp) dx—=(x*+y')dy=0

(X*+2y)dx+2xydy=0
Ydx+(x*—xy=y")dy=0

[NCERT Ex. 9.5, Q. 17, Page 407]

Correct option : (d)
Explanation :

Function F(x, y) is said to be the homogenous
function of degree 1, if

F(Ax,Ay)=A"F(x, y) for any non-zero constant (4).
Consider the equation given in alternative D :
Ydx+(x*—xy—y")dy=0

dy -

= = =
dx xX*-xy—-y> Y +xy-x

2

Let F (.x, y):%
Yy +xy—x
= F(Ax,Ay)= 5 (dy) >
(4y)" +(Ax)(4y) = (4x)
AZyZ

- 2O+ xy—x7)
2 2
yo+xy—x
=2"F(x,y)
The Integrating Factor of the differential equation

dy 2.
x——y=2x"1is
dx y

(b) e
(d) x

A

[NCERT Ex. 9.6, Q. 18, Page 414]
Correct option : (c)
Explanation :

The given differential equation is :

—y=2x2

Q. 53.

C)

(©)

Ans.

(@)
(©)

Ans.

~IF

= @_r_ 2x
dx x
This is a linear differential equation of the form :
dy _ 1
—+py=0 (wWhere p=——and Q=2x)
dx X

The integrating factor (IF) is given by the relation,
j pdx

e

~IF = eJ‘_;dX = e‘_lng = el"g(fl) = x‘l = l
X

The Integrating Factor of the differential equation

dx
(1—y2)5+ =ap(-1< y<1)is

1 1
yz_l (b) yz_l
1 d 1

[NCERT Ex. 9.6, Q. 19, Page 414]
Correct option : (d)
Explanation :
The given differential equation is :

dx
(1—y2)$+yx=ay

o ay
l—y2 l—y2

This is a linear differential equation of the form :

dx a
—+ py=0 (where p= yz yz)
-y I-y

d =
d and Q0

The integrating factor (IF) is given by relation,
[pdy
e

1
1 5 log| ——
~3log(1-37) °g[ = } 1
=e =e - =

s

— ef[idy _ e.[l,yz

. The general solution of the differential equation

dx—xd
TETXF _ois

y
xy=C (b) x=Cy
y=Cx (d) y=Cx*

[NCERT Misc. Ex. Q. 16, Page 421]
Correct option : (c)
Explanation :
The given differential equation is :
ydx — xdy -0

Yy
o, Ydi-xdy

xy

:ldx—idyzo
X y

Integrating both sides, we get :
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Q.55.

C)

(b)

(©)

(d)

Ans.

Very Short Answer Type Questions

log|x|-log|y|=logk

= logizlogk

y
= Lok

y
= L

Tk

1

= y=CxwhereC=;

The general solution of a differential equation of

the type

ﬂ+ Px=Q, is
dy

y el =J'(Q1eI i )I(Qle'[ il )dy+ C
peel i = I(Qlefﬂ“ ]dx+C
PR L I(Qlej na )dy +C

xel ™ = j[QleI”‘“ )dx+ C

[NCERT Misc. Ex. Q. 17, Page 421]
Correct option : (c)
Explanation :
The integrating factor of the given differential

[y

dx .
equation —+Px=0, ise
q dy 1 o)

The general solution of the differential equation is
given by,

Q. 56.

(@)
(©)

Ans.

x(IF) =[(Qx TF)dy +C
=Xx- ejpld'v = J(Qlejﬁdy )Jy +C

The general solution of the differential equation
e*dy+(ye+2x)dx=0is

(b) xe'+y'=C

(d) ye'+x'=C
[NCERT Misc. Ex. Q. 18, Page 421]
Correct option : (c)

Explanation :
The given differential equation is :

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

xe'+x*=C

ye*+x'=C

= e"j—+ye"+2x=0

x
= ﬂ +y=-2xe"
dx
This is a linear differential equation of the form
d
d% +Py=0, where p=]and Q=-2xe™*
Now, IF = ejm = ejdx =e"

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

y(IF) = j(Qx IF)dx +C

= ye' = J.(—er”‘ - )dx+C
= ye' = —f2xdx +C
= ye' =—x*+C

=ye'+x'=C

(1 or 2 marks each)

0.1

Ans.

Find the solution of
% —2"-* [NCERT Exemp. Ex. 9.3, Q. 1, Page 193]

Given that, d—y 277
dx
Yy m
R @ _2
dx 27 a"
= dy _dx
27 2"

On integrating both sides, we get
JZ’ydy = JZ"‘dx
27 27
= +
log2 log2

= 27 +27" =+Clog2
= 27"-27=-Clog2

= 27"-27=k [where,k =+Clog2] I2]

. Find the differential equation of all non-vertical

lines in a plane.
[NCERT Exemp. Ex. 9.3, Q. 2, Page 193]

Ans.

Q.3.

Ans.

Since, the family of all non-vertical line is y = mx

7
+C, wherem # tanz .

On differentiating w.r.t. x, we get

dy

dx
Again, differentiating w.r.t. x, we get
d’y _

dx*

[2]

Determine order and degree (if defined) of
differential equation
d'y

le“

+sin(y”)=0 [NCERT Ex. 9.1, Q. 1, Page 382]

d“y . m
—+sin(y”) =0
X

=y +sin(y”) =0

The highest order derivative present in the
differential equation is »” . Therefore, its order is
four.
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Ans.

Q.5.

Ans.

Q.6.

Ans.

Ans.

The given differential equation is not a polynomial
equation in its derivatives. Hence, its degree is not
defined. [2]

. Determine order and degree (if defined) of

differential equation
Y +5y=0 [NCERT Ex. 9.1, Q. 2, Page 382]
The given differential equation is :
y'+5y=0
The highest-order derivative present in the
differential equation is y'. Therefore, its degree is
one. 2]
Determine order and degree (if defined) of
differential equation

ds d’s

4
— | +35s—=0 [NCERT Ex. 9.1, Q. 3, Page 382
(dtj dr’ [ Q g 1

4 2
[éj 395
i) i

The highest order derivative present in the given
2

differential equation is % Therefore, its order is

t

two.

It is a polynomial equation in Z%S and % The
power raised to Z—:f is one.

Hence, its degree is one. [2]

Determine order and degree (if defined) of
differential equation

2 2
[fli:J + cos(g] =0

[NCERT Ex. 9.1, Q. 4, Page 382]

2 2
d Z + cos[d—yj =0
dx dx

The highest-order derivative present in the given
2

d’y

-
X

differential equation is Therefore, its order is

two.

The given differential equation is not polynomial
equation in its derivatives. Hence, its degree is not
defined. [2]

. Determine order and degree (if defined) of

differential equation
2

d 'f =cos3x+sin3x
[NCERT Ex. 9.1, Q. 5, Page 382]
2
i} =cos3x +sin3x
X
2
= —co0s3x—sin3x=0

2

The highest order derivative present in the given
2

d’y

dx*

differential equation is Therefore, its order is
two.
d’y

It is a polynomial equation in e
X

and the power
2

d’y

raised to . is one.
dx

Ans.

Ans.

Q. 10.

Ans.

Q.11.

Ans.

Q.12.

Ans.

Q. 13.

Hence, its degree is one.

[2]

. Determine order and degree (if defined) of

differential equation
(ym)2 + (y")s + (yr)4 + ys =0

[NCERT Ex. 9.1, Q. 6, Page 382]
(") +0 + 0N+ =0
The highest-order derivative present in the
differential equation is y" . Therefore, its order is
three.
The given differential equation is a polynomial
equationin »",y",and y'.
The highest power raised to y" is two. Hence, its
degree is two. [2]

. Determine order and degree (if defined) of

"

differential equation y"' +2y"+y =0
[NCERT Ex. 9.1, Q. 7, Page 382]
Y'+2y"+y'=0
The highest-order derivative present in the
differential equation is y" . Therefore, its order is
three.
It is polynomial equation in »",»", and y'. The
highest power raised to »"is one. Hence, its
degree is one. [2]
Determine order and degree (if defined) of
differential equation y' + y = e*
[NCERT Ex. 9.1, Q. 8, Page 383]
V+y=e
=y +y-e=0
The highest order derivative present in the
differential equation in y'. Therefore, its order is
one.
The given differential equation is a polynomial
equation in )" and the highest power is raised to
one. He )’ is one. Hence, its degree is one. [2]
Determine order and degree (if defined) of
differential equation y" + (')’ +2y=0
[NCERT Ex. 9.1, Q. 9, Page 383]
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 y" is one.
Hence, its degree is one. [2]
Determine order and degree (if defined) of
differential equation y" +2y’ +siny =0
[NCERT Ex. 9.1, Q. 10, Page 383]
Y'+2y +siny=0
The highest order derivative present in the
differential equation is y". Therefore, its order is
two.
This is a polynomial equation in »" and )", and
the highest power raised to " is one. Hence, its
degree is one. [2]

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

Q.14.

Ans.

Q. 15.

Ans.

Q. 16.

Ans.

y!r _ yl =0
[NCERT Ex. 9.2, Q. 1, Page 385]

y=e"+1

y=e" +1
Differentiating both sides of this equation with
respect to x, we get :

L4 =i(e'Y +1)
dx dx
=)y =e ..(1)

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

d, ., d_ .

o 0= I (")

= y'=e
Substituting the values of " and »”in the given
differential equation, we get the LHS as :

V'—y' =e"—e"=0=RHS
Thus, the given function is the solution of the
corresponding differential equation. [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
[NCERT Ex. 9.2, Q. 2, Page 385]
y=x"+2x+C
Differentiating both sides of this equation with
respect to x, we get :

V' :i(xz +2x+0C)
dx

=y =2x+2

Substituting the value of )’ in the given differential
equation, we get :
LHS=)'-2x-2=2x+2-2x-2=0=RHS

Hence, the given function is the solution of the
corresponding differential equation. [2]
Verify that the given function (explicit or implicit)
is a solution of the corresponding differential
equation :
y=cosx+C y'+sinx=0

[NCERT Ex. 9.2, Q. 3, Page 385]
y=cosx+C

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

y'= i(cosx +C)
dx

= ) =-sinx

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

LHS = ' +sinx = —sinx +sin x =0 = RHS

Hence, the given function is the solution of the
corresponding differential equation. [2]
Verify that the given function (explicit or implicit)
is a solution of the corresponding differential
equation :

=1+ x? X
Y Y] + x?
[NCERT Ex. 9.2, Q. 4, Page 385]
y=+l+x

Q.17.

Ans.

Q.18.

Ans.

Q.19.

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

o)

X
y'=¥-i(l+x2)
2J1+x? dx
;o 2x
21+ x2
, X

=)= xz><\/1+x2
1+x
==
Y
r xy
:>y71+x2
.. LHS=RHS

Hence, the given function is the solution of the
corresponding differential equation. [2]
Verify that the given function (explicit or implicit)
is a solution of the corresponding differential

equation :
y=Ax xy' = y(x#0)

[NCERT Ex. 9.2, Q. 5, Page 385]
y=Ax

Differentiating both sides with respect to x, we get

d
/:714
y dx( x)

=y =4

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

LHS=x)'=x-A4= Ax=y=RHS

Hence, the given function is the solution of the
corresponding differential equation. [2]
Find the general solution :

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

[NCERT Ex. 9.4, Q. 6, Page 396]
The given differential equation is :

d—y =1+x)1+yY)
dx

=Y 1)

7=

1+y
Integrating both sides of this equation, we get :
[ D = [+ x)ax
1+y

=tan"'y= _[dx + Ixzdx
x3
=tan"y :x+?+C

This is the required general solution of the given
differential equation. 2]

Find the general solution of the differential
2

b, =y _
dc \1-x'
[NCERT Misc. Ex. Q. 6, Page 420]

equation
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Ans.

(@)

(ii)

(iii) d

Ans.

(ii)

(iii)

= =
JI-»* A1-x
Integrating both sides, we get :
sin” y=sin"' x+C

=sin"' x+sin”'y=C

[2]

. For each of the differential equations given below,

indicate its order and degree (if defined).

d’y dyY
+5x| — | —6y=logx
dx? [dx Y 8

3 2
L -4 L +7y=sinx
dx dx

[NCERT Misc. Ex. Q. 1, Page 419]
(i) The differential equation is given as :

d’y a’yj2
+5x| —| —6y=logx
dx? [dx 7 &

Iy (Y
= +5x]| — | —6y—logx=0
dx? [dx yooe

The highest-order derivative present in the

2
differential equation is ?

. Thus, its order is two.
X

2

d’y
dx

is one. Hence, its

1]

The highest power raised to

degree is one.
The differential equation is given as :

3 2
[d—y) —4[d—yj +7y=sinx
dx dx

3 2
j(@j —4(d—yj +7y—sinx=0
dx dx

The highest-order derivative present in the

differential equation is Z—y Thus, its order is one.
X

The highest power raised to L is three. Hence, its

dx
degree is three. [1]

The differential equation is given as :

4 3
flf—sin[‘;cfj:o
X

The highest-order derivative present in the
4

dy

T
X

Thus, its order is four.

differential equation is

However, the given differential equation is not
a polynomial equation. Hence, its degree is not
defined. [1]

Q. 21. Solve the differential equation
dy

—+1=e""
dx
[NCERT Exemp. Ex. 9.3, Q. 7, Page 193]
Ans. Given differential equation is Z—y +1=¢"" ..(i)
X
On substituting x + y = t, we get
1+ & = a
dx dx
EQ. (i) becomes dr_ e
dx
= e'dt =dx
= —e'=x+C
= —=x+C
ex+y
= —“1=(x+C)e™
= (x+C)e™ +1=0 2]
Q. 22. Find the differential equation of system of
concentric circles with centre (1, 2).
[NCERT Exemp. Ex. 9.3, Q. 24, Page 194]
Ans. The family of concentric circles with centre (1, 2)
and radius a is given by,
x=-)’+(-2yY=a
= ¥ +1-2x+y +4-4y=d’
= xz+y2—2)c—4y+5=a2 ..(1)
On differentiating EQ. (i) w.r.t. x, we get
2x+2yd—y—2—4@:0
dx dx
dy
= 2y-4)—+2x-2=0
dx
dy
= -2)—+(x-1)=0
=2 i (x=1) 2]
Q.23. (i) The degree of the differential equation
dy 2
S te® =01is.....
(ii) The degree of the differential equation

(iii) The number of arbitrary constants in the general
solution of a differential equation of order three is
dx
(iv) —=+—2
dx xlogx
(v) General solution of the differential equation of

1
=— is an equation of the type .....

the type fo +Px=Qyis givenby ......
y

(vi) The solution of the differential equation
ELUS y=x"is ......
dx

(vii) The solution of (1 + x’)%+ 2xy—4x’ =0 is........

(viii) The solution of the differential
ydx +(x+xp)dy =0 is .......

equation
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(ix)
()

(xi)

Ans.

(ii)

(iii)

(iv)

v)

(vi)

(vii)

General solution of % + y=sinx is......

The solution of differential equation cot y dx =
xdyis ......

The integrating factor of % +y= 1+y T

X

[NCERT Exemp. Ex. 9.3, Q. 76, Page 201]
2 dy
(i) Given differential equation is y +e® =0
dxl
Degree of this equation is not defined.
o . o dyY
Given differential equationis ,/1+|—| =x
So, degree of this equation is two.

There are three arbitrary constants.
d
oy _1

dx xlogx x

Given differential equation is

The equation is of the type % +Py=0
x
Given differential equation is

e
dy

The general solution is
x-IF= j O(IF)dy +C, That is, xel " = j Q{ej "y +C
Given differential equation is

dy+2y:x2:>ﬂ+2—y=

&
dx dx x

X

This equation of the form Z—y +Py=0.
X

2
—dx
IF:eIX = =y
The general solution is
x° =Ix-x2dx+C
4
X

x"=—+C
Ty

2

= yzijrC)(2

Given differential equation is

(l+x2)j—y+ 2xy—4x* =0
X

- Q_‘_ 2xy 4y’ _
dx 1+x* 1+x°
- @4_ 2x 4x*
dx  1+x° Y 1+ x?
Zxadx
- IF = eI‘”'
Put 1+x>=t=2xdx=dt
j :
IF —e ! = elogt — elog(1+x ) — 1 + xZ
The general solution is
3@4_ 2x 4x*
d 1+’ d+x
2x
J‘H—xz @

- IF =e

(viii)

(ix)

()

Put 1+x*=t=2xdx=dt

dt
- 2
~IF :eJ', — elogl :elog(l+x ) :1+X2

The general solution is

4x*
A+x)=|1+x7 dx+C
y (a7 = [( e
- (1+x")y = [4xdx+C
x}
= (1+x2)y:4?+C
= —47XS+C(1+x2)’1
T3040

Given differential equation is
= ydx +(x+xy)dy =0
= ydx+x(1+ y)dy=0

—x y
= Jldx = —J‘ L +1 [On integrating]
> y y g g
= log(x) =—log(y)—y+log 4

log(x) +log(y)+ y =log 4
log(xy)+y=1logA4

= logxy+loge’ =log 4
= xye’ = 4
= xy=Ae™”

Given differential equation is

% +y=sinx
IF:eIl'dX =e
The general solution is
y-e' =J.exsinx dx+C (1)
Let I= Ie” sinx dx
I =sinxe” — Jcos xe“dx
=sinxe" —cosxe" + J.(— sinx)e*dx
2] =e*(sinx —cosx)
I= %e"(sinx —COSX)
Form Eq. (i).
y-e' = e—zx(sinx— cosx)+C
= y=%(sinx—cosx)+C4e’X

Given differential equation is
cot ydx = xdy
1
= —dx =tan ydy
x
On integrating both sides, we get
1
J—dx = Jtan ydy
x

log(x) =log(sec y) +log C

=

=
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(xi)

Q.24.
(i)

(ii)

(iii)

(iv)

(v)
(vi)

(vii)

(viii)

(ix)

(i)

:>10g[ al J:logC
secy

X

= =C

secy
= x=Csecy

Given differential equation is

@+y:1+y
dx X
1.y
d X X
= dy+y(1—1]—1
dx X X

o J

e
:exflogx
x
:ex _e—logx :i
X

State True or False for the following :
Integrating factor of the differential of the form

£+ P x =0, is given by eIP'dy .
dy
Solution of the differential equation of the type
dx
-t Px=0,is given by xIF =I(IF)X 0, dy.
Ly
Correct substitution for the solution of the

d;
differential equation of the type Ey= f(x,9),

where f(x,y) is a homogeneous function of zero
degreeis y=vx.
Correct substitution for the solution of the

dy

differential equation of the type o g(x,),

where 8(%,¥) is a homogeneous function of the
degree zerois x=vy.

Number of arbitrary constants in the particular
solution of a differential equation of order two is
two.

The differential equation representing the family
of circles x* +(y—a)* =a’ will be of order two.

d 1/3
The solution of Ey = (y] is y*-x"*=C

x
Differential equation representing the
family of curves y=e*(Acosx+ Bsinx) is
d’y _dy

——=2—"+2y=0

dx? dx Y

The Solution of the differential equation
dl=7x+2y is x+y=kx".

dx x

Solution of %dy =y+ xtanl is sin(yj= Cx

X X

The differential equation of all non-horizontal
2

lines in a plane is d—f =0.
dy

Ans.

(ii)
(iii)
(iv)

v)

(vi)

(vii)

(viii)

(ix)

(i) True
Given differential equation,
)
dy
IF ="
True
True
True
False
There is no arbitrary constant in the particular
solution of a differential equation.
False
We know that, order of the differential equation =
Number of arbitrary constant
Here, number of arbitrary constant = 1.
So, order is one.
True
Given differential equation,

dlz Z 1/3
dx X

_y"
dx x1/3
= y—l/}dy :x—I/de

On integrating both sides, we get.
J‘}[md}/ — J‘x—l/sdx

—1/3+1

y

=

=1+3+1

[Where, %C' = C}

True
Given that, y =e"(Acosx+ Bsinx)

On differentiating w.r.t x, we get

Z—y =¢e"(—Asinx + Bcosx)+e*(Acosx + Bsinx)
X
dy . .
= ——y=e'(—Asinx+ Bcosx)
dx
Again differentiating w.r.t. x, we get
2
d ); _Y =e"(—Acosx— Bsinx)
dx~  dx
+e"(—Asinx + Bcosx)
d’y d d
y &, b
dx”  dx dx
d’y _dy
-2—+2y=0
dx? dx 7
True
Given that,
by 2,
dx X dx X
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2
D2,
dx x
;zdx
[F=e* =e¢?2¢" =y

The differential solution,
y-x? =J‘x’2 ldx +k

—2+1

= yZ Lk
x° 2+1
= lzf_—lwtk
X X

= y=-x+k’
Sx+y=hk’

True

Given differential equation

()

(i)

X

= —=C'
sinv
= siny =Cx [Where,C = %}
= sinZ =Cx
X
True

Let any non-horizontal line in a plane is given by
y=mx+C

. . d
On differentiating w.r.t. x, we get d—y
X

2
d)zzzo
dx

Again, differentiating w.r.t. x, we get

xdy y Q. 25. Find the differential equation representing the
g ) Trtan (;) family of curves y=ae”** where a and b are
arbitrary constants.
= d—y Ed + tan Ed . .
e x N [CBSE Board, Delhi Region, 2018]
y Ans. Given y=qge™*
Put —=v, Thatis, y=vx
X = Y_ P
- Y_, P a
dx dx Q) Differentiate y = ae’™ ™ with respect of x
On substituting these values in equation (i), we get dy _ ae"™*(b)
xdv dx
—+v=v+tanv & ab
dx N dy _aby [y _ e
dx  dv dx a a
- * tanv d
¥ = 2 =by
On integrating both sides, we get dx
2 2
.[ dx = I = dy:l(ﬂj cp= Ll
tanv a*  y\dx ydx
= log(x) =log(sinv) +logC’ dy (dy jz
X , = Y=>=\
= log( - J =logC dx dx 2]
sinv
(20 A i
Short Answer Type Questlons (3 and 4 marks each)
Q. 1. Find the particular solution of the differential = Inz=1Ins+InC
equation e*tan ydx + (2—e*)sec’ ydy=0, given = t=sC
that y= Z when x=0 Substituting ¢ = e* —2 and s = tan y, we get
[CBSE Board, Delhi Region, 2018] ¢ —2=Ctany
Ans. Given that: e*tan ydx + (2 —e*)sec’ ydy =0 .
= " tan ydx = (¢* —2)sec’ ydy Now, y = N when x =0
= A sec’ yd e°f2=C[tan£]
e -2 tan y 4
Integrating both sides, we get = - 1 = é
J- _ J~ sec’ y - C=-—
tany set—2=—tany
= J‘ﬁzjé = tany=2-¢"
t s ‘ 71(2 5
= =tan (2-e¢
Lete"—2=tandy=s 7 (4]
= ¢*dx = dt and sec’ydy = dx
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Q.2

Ans.

Ans.

Q.4.

Ans.

Find the particular solution of the differential

dy

equation — 42ytanx=sinx given that y=0
dx

when x= g
[CBSE Board, Delhi Region, 2018]

Given that : % +2ytanx =sinx
X

&
X

Comparing +2tan x = sinx with general linear

dy

equation e +Py=0,we get
X

P=2tanx 34 Q =sinx

Now, integrating factor

eZJ’ tan xdx

2logsecx logsec? x
—e 2 e 2

= =sec’x

The differential equation is given by

ysec’ x = jsin xsec’xdx +C

= ysec x—j secxdx+C
= ysec :jtanxsecxdx+C
= ysec’ x =secx +C

Now,y:Owhenx:%

(0)sec? (%} =sec (gj +C

= C==2

s.ysec’ x=secx —2=> y=secx —2CoS x

. Solve the differential equation :

dy dy
+tx—=x—y—
Y Vix

dx
[CBSE Board, All India Region, 2016]
The differential equation can be re-written as :

sz_y, puty—vxﬂ—v+xﬂ

dx x+y dx dx

Dv+x@ 1=y vadv:fdx
dc 1+v 1-2v-v X

Integrating we get
j22V+2 v=—[~dx=Llog|1? + 20 1]
Ve+2r-1 x 2
—logx+logC

.. Solution of the differential equation is :
1 ¥y 2y
—log|—+—-
2 g X x

l‘zlogC—logx or, y* +2xy—x> =C?

[4]

Form the differential equation of the family of
circles in the second quadrant and touching the
coordinate axes.

[CBSE Board, All India Region, 2016]
Let radius of any of the circle touching co-ordinate
axes in the second quadrant be “a” then centre is
(—a, a).
-~ Equation of the family of circles is :

Q.5.

Ans.

Q.6.

Ans.

Ans.

(x+a)’+(y—a)’ =da’,a eR
= x*+y* +2ax—-2ay+a’=0
Differentiate w.r.t.
x+yy'
y'-1

2x+2yy'+2a-2ay'=0=a=

- The differential equation is :

’ 2 ! ’ 2
x+xTyy . y_xJ'ryy _ xiryy
y-1 Y-l Y-l

-5 (55
y y y [4]

Find the particular solution of the differential

equation  (1— y*)(1+logx)dx +2xy dy=0 given

that y=0 whenx =1
[CBSE Board, Delhi Region, 2016]
Given differential equation can be written as

(1+1logx)

a2y =0

x -y

1
Integrating to get, 5(1 +logx)’ ~log|1-y*|=C

le,yzODCzé

= (1+logx)’ —2log|1-y*|=1
Find the general solution of the following
differential equation :

i dy
1+ )+ (x—e™")—==0
@+y7)+( ) ;

[CBSE Board, Delhi Region, 2016]
Given differential equation can be written as

dx 1 etan—ly
- X = 2
dy 1+y I+y

Integrating factor is ptn-1»

. o a1
" Solution isx. ™" = J.em“ by lidy

2

+y

tan”! y

1 .
xe =5e2"‘" Y+C

[4]

. Solve the following differential equation :

Yidx+ (x> —xy+ yHdy =0
[CBSE Board, Foreign Scheme, 2016]

Y+ (x* —xy+3y")dy =0
dx _(x2 —xy+37)

=>—= >
dy y
dx dv
Put X=Vy=>—=v+y—
dy dy
2.2 2
V+y@: 0y {v+y)
dy y
v dy
v+l y
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Integrating both sides
tan”'v=—logy +C

= tan’lizflogerC
y

[4]
. Solve the following differential equation :
(cot™ y+ x)dy = (1 + y*)dx
[CBSE Board, Foreign Scheme, 2016]

Ans.

dx  x _ cot™y
dy 1+y* 1+

1

_ _d
IF = i

-1
cot y
=e -

Integrating, we get

cot™! y

N cot y e
x'ecm vy
I 1+y°
Put cot™'y =¢
= —I te'dt
=(1-t)e'+C
= x=(1-coty)+Ce " [4]
. Solve the differential equation (tan"'x — y) dx =
1+ x%) dy.
[CBSE Board, All India Region, 2017]
(tant x —y) dx =(1 + %) dy
dy vy tan~1 x
— 4+ =
dx 1+x2  1+x2

Ans.

=

On comparing it with % +Py=Q
X

1 tan~!x
P=—_,0Q0=
1+x2 Q 1+x2
dx

ILF= e 1+x2 _ ptanlx

The General Soln. in
-1
1 tan—1 x tan™ x
y'gta“ x:‘[e . 1+x2 dx+C
Put tan™'x =¢

1

o2 dx =dt

yelm = jtet dt+C

=(t-1)e+C
=(tan™ x-1) " + C
y=(tan' x—1) + Ce™™
[4]
Q. 10. Solve ydx— xdy = xzydx
[NCERT Exemp. Ex. 9.3, Q. 8, Page 193]

Ans.
Given that, ydx —xdy = x*ydx
= LZ — L . Q = 1
x° xy dx

[Dividing throughout by x* ydx]

= -————+—-1=0
xy dx x
= v +xy=0
dx  x*
= v_y +xy=0
dx x
= Y + (x - 1) y=0
dx X
Which is a linear differential equation. [17%]
On comparing it with ? + Py =0, we get
x
1
P=[x-=|,0=0
X
IF= el
1
e
_ e%—logx
1
* [17]

The general solution is
y-Letn =jo-ie'7dx+c
x x

1 .
y'iex /2:C
X

-x*/2
y=Cxe™™

Solve the differential equation 4 _ 1+x+y +x°,
wheny =0andx = 0. dx

[NCERT Exemp. Ex. 9.3, Q. 9, Page 193]

Q.11.

Ans.

Given that, d—y:1+x+yz +x?
dx
dy 5

= —=0+x)+y"(1+x)
dx

= dl=(1+yz)(l+x)
dx

= (14 0

1+y

On integrating both sides, we get
2
tan”' y =x+x—+K
2 .G
[1%]
When y = 0 and x = 0, then substituting these
values in EQ. (i), we get

tan”'(0)=0+0+k

= k=0
2
= tan‘1y=x+x—
2
= y:tan(x+le
2

[172]
Q. 12. Find the general solution of (x + 2y3)% =y
[NCERT Exemp. Ex. 9.3, Q. 10, Page 193]
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Ans.

Q. 13.

Ans.

Given that,  (x+ 2y3)d—y =y
dx
= y- x =x+2)’
dy
= ax =242 e
dy y
[Dividing throughout by y)
- @ X 2 yz
dy 'y
Which is a linear differential equation. [17%%]
On comparing it with;ﬂ + Px =0, we get
y
1 2
P= ) Q = 2y
y
a [l
IF = eI Yo=e Iy
— eflogy — l
y
L 1 , 1
The general solutionis x-—= I 2y"-—dx+C
y y
2
- *_ e
y
= LA Yy +C
y
= x=y+Cy [1%4]
. . 2+sinx \dy
If y(x) is a solution of ——=-cosx
1+y )dx

and y (0)=1, then find the value of y[gj .

[NCERT Exemp. Ex. 9.3, Q. 11, Page 193]

Given that, 2+sinx @ =—CoSX
1+y Jdx
dy _ cosx

=

1+y "~ 2+4sinx
On integrating both sides, we get
cos X

1
—dy=- dx
1+y Y J2+sinx

= log(1+ y) =—1log(2 +sinx) +logC [17%]

= log(1+ y)+1log(2 +sinx) =1logC

= log(1+ y)(2 +sinx) =logC

= 1+ y)(2+sinx)=C

= 1+y= -
2 +sinx

= y= C‘ -1 ..()
2+sinx

When x =0 and y =1, then

=S4
2
C=4

On putting C = 4 in Eq. (i), we get

— 4 _
Y 2 +sinx
y(ﬁj: S P S
2 2+sin£ 2+1
2
4.1
303 [1%4]

Q. 14. If y(t) is a solution of (1+ t)% -y=1

Ans.

Q. 15. Form

Ans.

and y (0) =-1, then show that y(1)= —% .
[NCERT Exemp. Ex. 9.3, Q. 12, Page 193]

Given that, 1+ t)% —ty=1

dy [t ) __1
ar \1+1)” 141

Which is a linear differential equation.

=

d
On comparing it with ?); + Py =Q, we get

t 1
P=—|—|0=—
(1+t]Q 1+1¢

N s L

—e e—[Hlog(lH)]

:e—l .elog(lﬂ)

:e”(l+t) [11/2]

The general solution is

1+ _(d+0)-e”
0= = 0 dt+C

e*/ t

1) 1+t

= = +C,,

{where C'= Ce }
1+¢

1 1

= y(t):—m'*'c

When ¢ =0 and y =—1, then
-1=-1+4C'=>C'=0

1 1
()= et =y = )

[172]
the differential equation having
y=(sin”" x)’ + Acos™ x+ B, where A and B are
arbitrary constants, as its general solution.

[NCERT Exemp. Ex. 9.3, Q. 13, Page 194]
Given that,

On differentiating w.r.t. x, we get

y=(sin"' x)* + Acos™' x+ B

(=4)

I-x

PR
dl: 2sin x+
dx 1-x°

V-7 Z—y:2sin'1x—A

X

2
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Q. 16.

Ans.

Q.17.

Ans.

Again, differentiating w.r.t. x, we get

de dy  2x
d dx nfiex \/

Y hee@ o,

_1/1_ dx
d’y  dy
= 1-x° =2
( X)dxz dx
2
= I AP AN A
dx dx

which is the required differential equation. [3]
Form the differential equation of all circles which
pass through origin and whose centres lie on
y-axis.  [NCERT Exemp. Ex. 9.3, Q. 14, Page 194]
Itis given that, circles pass through origin and their
centres lie on V-axis. Let (0, k) be the centre of the
circle and radius is k.

So, the equation of circle is

(x=01+(y-k)y’ =k

= ¥+ (y—k) =k
= x2+y2—2ky=0
- #:k
Y ...()

On differentiating EQ. (i) w.r.t. x, we get

)2y

dy
2y 2x+2 +y
yEx ydj(x )dx

4y

= 4y(x+yj j Z(x +y)

=0

,dy dy
= 4xy+4 —2x+ =0
y yd ( )dx

= [4y> —2(x* +y )] +4xy 0
[17]

4y’ - 2y) +4xy 0

2y’ 2x) +4xy 0

(yz—xz)@+2xy=0

dx

@ -2 2 =0

dx [174]

Find the equation of a curve passing through
origin and satisfying the differential equation
dy
1+x%)—+2xy =4x’
( ) T2

[NCERT Exemp. Ex. 9.3, Q. 15, Page 194]

Given that, (1+x) +2xy 4x*
N dy, 2x 4x’
a1+ ) 142

Q.18.

Ans.

Which is a linear differential equation.

On comparing it with j—y + Py =0, we get
x

2
P:iz, _ 4x .
1+x I+x
2x
IF:eJ - ejﬁ(b
Put I+x* = ¢ = 2xdx = dt
J’ﬂ ! log(1+x” 2
[F=¢t =€ = 2 ) =14 x [1%4]
y-(l+x7)=
= y-(1+x)=J4x2dx+C
= y-(l+x7)= 4 +C
3 (i)
Since, the curve passes through origin, then
substituting

x=0andy =0 in Eq. (i), we get
C=0

The required equation of curve is
3

yiaa) =2

4y}

= - =
3050

[1%2]
Solve
Wy +xp+y

dx

[NCERT Exemp. Ex. 9.3, Q. 16, Page 194]

Given that, x’ b _ ¥ 4+xy+y°
dx
2
= & -1+ y—z
dx X X ..(i)
2
Let o =1+2+2
X X
Z.y iZyZ
Ax,Ay)=1+—+
JOxAy)=1+=24 255
2
fQx,Ap)=2" [1 +24 yz]
X X
=2"f(x,y) [1%4]
Which is homogenous expression of degree zero.
Put y:vx:@:v+xﬂ
dx dx

On substituting these values in EQ. (i), we get

( dvj N
v+x— [=14+v+v
dx

dv
x—=1+v+v' —vy

=
dx
= xﬂzlﬁLv2
dx
dv dx
= - =—
1+v X
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Q. 19.

Ans.

Q. 20.

Ans.

On integrating both sides, we get.
tan”'v = log |x| +C

tan™' (1] =log |x|+C
! [1%4]

Find the general solution of the differential
equation

=

antyy Y
1+ )+ (x—e™ 7)—==0
a+y)+( )dx

[NCERT Exemp. Ex. 9.3, Q. 17, Page 194]
Given, differential equation is

A+ ")+ (x—e™" P g
dx

= (1+y2)=—(x—e‘a“7l-")d—y
dx
A4y B o opom s
dy
= Ay B o™
dy

dx x ey

= —+

dy 147 N 1+ y?
[Dividing throughout by (1+ y*)]
[17]

Which is a linear differential equation.
On comparing it with ? + Px =0, we get
ly

tan~! v

1 e
_1+y2 ’Q_1+y2
1 ,
IF= ejpdy _ eJ‘Wd)' _ elan" y

-1
t2
1 e™ 7 1

The general solution is x - ™" * = ~-e™ Ydy+C
I+y
o lan"y 2
= x-e™ "":J.(e 2) -dy+C
1+y
1
Put tany=r= ——dy=dt
I+y
x-e™ Y = Iez’dt +C
tan”' y 1 2tan”y
= x-e" V== " +C
2
= 2xe™ 'V =Y 4 2C
= e =™ vk [rk=2C]

[172]
Find the general solution of
Yidx+(x*—xy+yHdy=0
[NCERT Exemp. Ex. 9.3, Q. 18, Page 194]
Given, differential equation is
Yidx+ (x> —xy+y*)dy =0

= Yidx =—(x" —xy+y°)dy
= zﬁzf(xzfxy+yz)
dy
dx [xz x J
= —_—=- 7—*+1
dy \y" vy

..(0)

Which is a homogeneous differential equation.

Q.21.

Ans.

Put fszrx:vy
y
dy ly

[1%]
On substituting these values in EQ. (i), we get

v+yﬂ=—[v2—v+l]

dy
= yﬂz—v2+v—1—v
dy
d d d
= yE o s Zv =-Z
dy v +1 y
On integrating both sides, we get
tan™' (v) =—log y +C
= tan” (xj +logy=C { v= x}
Y Y [1%]

Solve (x+ y)(dx —dy)=dx +dy
[NCERT Exemp. Ex. 9.3, Q. 19, Page 194]

Given differential equation is
(x+ y)dx—dy)=dx +dy

(x+y)(l—d—yjzl+ﬂ

dx dx (i)
Put xX+y=z
= 1+d—y:£

dx dx

On substituting these values in EQ. (i), we get
( dz ] dz
1-E 4| =&

dx dx
= z(2—£]:£
dx) dx
= ZZ—zé—ézo
dx dx [1%]
dz
= 2z—(z+1)—=0
dx
dz 2z
= —=
dx  z+1
= (z+1jdz=2dx
z
On integrating both sides, we get
j[Hl]dz:zjdx
z
= z+logz=2x-1logC
=  (x+y)+log(x+y)=2x—-1logC
[cz=x+y]
= 2x—x—y=logC+log(x+y)
= x—y=log|C(x+y)|
= e =C(x+y)
1
= +y)=—e"
(x+y) ok
1
= x+y=ke™ ['.'kz—}
<l oy
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Q. 22. Solve :
2(y+3)—- xy% =0, given thaty (1)=-2
[NCERT Exemp. Ex. 9.3, Q. 20, Page 194]

Ans dy
Given that, 2(y+3)—xy—=0
dx
= Ay +3) =0
dx
= 2 @ = [y] dy
X y+3
X y+3
= 2 dx = [1 - 3] dy
b y+3
On integrating both sides, we get
2logx =y-3log(y+3)+C (i)
When x =1 and y = -2, then
2logl=-2-3log(-2+3)+C
£ 2:0=-2-3-0+C
= Cc=2 [17]
On substituting the value of C in EQ. (i), we get
2logx=y-3log(y+3)+2
= 2logx+3log(y+3)=y+2
= logx® +log(y+3)’ = (y+2)
= logx*(y+3) =y+2
= F(y+3) =" [1%]
Q. 23. Solve the differential equation
dy = cos x(2— y cosec x)dx given that y = 2, when
i= 2.
[NCERT Exemp. Ex. 9.3, Q. 21, Page 194]
Ans. Given differential equation,

dy = cosx(2—y cosec x)dx
dy

= —=cosx(2—y cosec x
” 2-y )
d
= l:Zcosx—ycosecx-cosx
dx
d
= —y=200sx—ycotx
dx
d
= —y+ycotx:2cosx
dx

Which is a linear differential equation.
On comparing it with % + Py =0, we get
P =cotx,Q=2cosx
IF= ejpdx = ejcmdx =" F " =sinx

The general solution is

y~sinx:'[2c0sx~sinxdx+C

= y-sinxz!siandx-rC
[ sin2x =2sin xcos x]
= ~sinx——coszx+C
y - ...(i)

[17]

Q.24.

Ans.

Q. 25.

Ans.

T

When x== andy =2, then
cos(Zx%j
2-sin—=-— +C
2
1
= 2:-1=+—+C
2
= 2—1=C:>E=C
2
- c=3
2
On substituting the value of C in EQ. (i), we get

1]

. 1 3
ysinx =——cos2x+—
2 2

Form the differential equation by eliminating A
and Bin Ax* + By = 1.

[NCERT Exemp. Ex. 9.3, Q. 22, Page 194]
Given differential equationis 4x* + By* =1
On differentiating both sides w.r.t. x, we get

2A4x + ZBy@ =0
dx

= ZByﬂ =-2A4x
dx
= ByQ:—ijz,dl:_é
dx x dx B [1%]
Again, differentiating w.r.t. x, we get,
dy
R ) B
2 2 -
x dx x X
Y (d
., ) (&)
y dy dx dx) _
x dx X
I’y (dy)  (dy
—+x|—| —-y|—|=0
i dx? (dx 7 dx
Xy +x(y) -y y'=0 [1%]

Solve the differential equation
A+ yHtan™" x dx+2y(1+ x*)dy =0
[NCERT Exemp. Ex. 9.3, Q. 23, Page 194]
Given differential equation is
(1+ y*)tan™ xdx + 2y(1+ x*)dy =0

= (1+ y*)tan™ xdx = 2y(1 + x*)dy
-1
- tan™ xdx __ 2y
1+x° 1+

On integrating both sides, we get

(%
dx——J-1+y2dy

J-tan’1 x

1+x*

and put 1 + y* = u in RHS, we get
2y dy=du

2
. jtdt:—jldu:%:—logwc
u

1
= E(tan'l x)* =—log(1+»*)+C
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Ans.

Q.27.

Ans.

Q.28.

Ans.

1 -1 .32 2y _
:E(tan x) +log(l+y")=C 3]

d

. If @ _ ¢ and y = 0 when x = 5, then find the
dx

value of x when y = 3.
[NCERT Exemp. Ex. 9.3, Q. 3, Page 193]

Given that, b _ e = Lf—{ =dx
dx e
>
= e¥dy=|dx=>—=x+C
Jerdy=Jav==

...(0)
When x = 5 and y = 0, then substituting these
values in EQ. (i), we get

0
£ =s5+C
2
= l=5+C:C=l—5:—2
2 2 2
Eq. (i) becomes e’ =2x-9
When y = 3, then e =2x-9=2x=¢"+9
6
e (e +9)
2
(3]
Solve the differential equation
dy
X —1)—2+2xy =
( )dx YT

[NCERT Exemp. Ex. 9.3, Q. 4, Page 193]
Given differential equation is

dy

2

x =D—+2xy=
( )dx Y xz—l

dy 2x 1
ol R L ey
dc \¥*-1) (-1

Which is a linear differential equation.

=

On comparing it with % + Py =Q,we get
X

2x 1
: CT oy

I
IF = ejl%C = ej(;:)dx

X —1=t=2xdx=dt

Put [1%2]

dt

IF= eIT =™ =t=(x"-1)
The complete solution is

y-TF=[Q-TF+K

1
= Y'(xz—l):'fi(xz_l)z~(x2—l)dx+K
) dx
= yo(x —1)=j(x2_1)+1<
2 1 x—1
= y-(x —1)=—log[ j+K
2 x+1 [1%]
Solve the differential equation Z—y+ 2xy=y.
x

[NCERT Exemp. Ex. 9.3, Q. 5, Page 193]

. dy
Given that, —+42xy =
dr =y

Q.29.

Ans.

Q. 30.

Ans.

Given that, d—y+ 2xy =y
dx
= ﬂ+2xy7y=0
X
= Q+(2x—l)y=0
dx

Which is a linear differential equation.
On comparing it with % + Py =0, we get
x
P=(2x-1,0=0
F eJ'de _ ej(zm)dx
247
)
The complete solution is
yoet = _[0 e dx+C
y-et 7 =0+C

x—x*

=

= y=Ce

[3]
Find the general solution of % +ay=e"™

[NCERT Exemp. Ex. 9.3, Q. 6, Page 193]
Given differential equation

dy
—+ay=¢e"
Y

Which is a liner differential equation.
On comparing it with % + Py =0, we get
X

P=a,Q0=e™

Ide _ ejadx _

IF=e e™

The general solution is

y-et= Ie"” -e“dx+C

= y.-e” = J.e(m”‘)”dx +C
e(m+a)x
= y-e" = +C
(m+a)
(m+a)x
e m+a)C
= (m + a)y = eT + %
= (m+a)y=e" +ke™

[ k=(m+a)C] 3]

Verify that the given function (explicit or implicit)

is a solution of the corresponding differential

equation :

y=xsinx:xy = y+xyx’—y*(x#0and x>y orx<—y)
[NCERT Ex. 9.2, Q. 6, Page 385]

y=xsinx

Differentiating both sides of this equation with

respect to x, we get :

od .
=—(XxSIn
Y= (xsinx)

b d d .
=y =sinx-—(x) +x-—(sin
y X )+ dx( x)

= y' =sinx+xcosx
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Q.31.

Ans.

Q.32.

Ans.

Substituting the value of i/’ in the given differential
equation, we get :
LHS = xp" = x(sin x + xcos x)

= xsinx + x> cosx

=y +x*-/l-sin’x

2
=y+x 1—(11
X

=y+xyyt =

=RHS
Hence, the given function is the solution of the
corresponding differential equation. [3]
Verify that the given function (explicit or implicit)
is a solution of the corresponding differential

equation :
2

Y (1)
T
[NCERT Ex. 9.2, Q. 7, Page 385]

=logy+C:y'=1

xy=logy+C
Differentiating both sides of this equation with
respect to x, we get :

i(xy) - i(1og »

L _1dy

= = “
> () dx ydx

= y+xy'=ly'
y

= Vit y'=y
= (y-Dy'=-y*
2

- y=?
1-xy

..LHS =RHS

Hence, the given function is the solution of the
corresponding differential equation. [3]
Verify that the given function (explicit or implicit)
is a solution of the corresponding differential
equation :
y—cosy=x:(ysiny+cosy+x)y =y

[NCERT Ex. 9.2, Q. 8, Page 385]
y—cosy=x ...(i)
Differentiating both sides of the equation with
respect to x, we get :

dy d d
———(cosy)=—I(x
i dx( ¥) dx( )
= Y +siny-y =1
= V'(1+siny)=1
S
= =—
I+siny

Substituting the value of y" in equation (i), we get :
LHS = (ysin y+cosy + x))'

=(ysiny+cosy+y—cosy)x -
l1+siny

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

Q. 33.

Ans.

Q. 34.

Ans.

=y(+siny)- -
l+siny

=y

=RHS
Hence, the given function is the solution of the
corresponding differential equation. [3]
Verify that the given function (explicit or implicit)
is a solution of the corresponding differential
equation :
x+y=tan” y:y’y +y +1=0

[NCERT Ex. 9.2, Q. 9, Page 385]

x+y=tan'y
Differentiating both sides of this equation with
respect to x, we get :

d d 5
—(x+y)=—I((tan
dx(x ») dx( »)

1+y' = Ly
Y 1-4—y2 Y

=
1 )
= ' -1|=1
yLwZ |
1-(1+3%)]
- { (ST
I+y ]
L
|y
= =1
ysz_
. =1+
- )= 2y)

y

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

e 2
LHS:yzy’+y2+1=y{( +2y )}+y2+1
y

=-1-p*+3p*+1

=0

=RHS
Hence, the given function is the solution of the
corresponding differential equation. [3]
Verify that the given function (explicit or implicit)
is a solution of the corresponding differential
equation :

y= az—xzxe(—a,a):x+yd—y=0(y#O)
dx
[NCERT Ex. 9.2, Q. 10, Page 385]
y=va -

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

dl:i(m)

dx dx
dy i(az_xz)
dx N
- (2
Wat-x*
-X
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Q. 35.

Ans.

Ans.

Q.37.

Ans.

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

LHS=x+yQ:x+\/aZ—x2 )
dx a® -2
=X—-X
=0
=RHS

Hence, the given function is the solution of the
corresponding differential equation. [3]
Form a differential equation representing the given
curve by eliminating arbitrary constants a and b.

a b [NCERT Ex. 9.3, Q. 1, Page 391]
i + X =1

a b
Differentiating both sides of the given equation

with respect to x, we get :
L1y

il =0
a bdx
1 1
=>—+—-)'=0
a by

Again, differentiating both sides with respect to x,
we get :
1

0+—y"=0
by
1
= —3"=0
by
= yu:O

Hence, the required differential equation of the
given curve is iy’ =0. [3]

. Form a differential equation representing the given

curve by eliminating arbitrary constants a and b.
2 _ 2 2
Yy =ab’=X")  NCERT Ex. 9.3, Q. 2, Page 391]
y2 =a( b — xz)
Differentiating both sides with respect to x, we get :

ZyQ =a(-2x)
dx

=2y =-2ax
=y =-ax (1)
Again, differentiating both sides with respect to x,
we get :

yl.y!+)})}”:_a

=)+ =—a
Dividing equation (2) by equation (1), we get :
OV +w'_ —a

’

Yy
Xy +x(0)’ =" =0
This is the required differential equation of the
given curve. [3]

Form a differential equation representing the given
curve by eliminating arbitrary constants a and b.

[NCERT Ex. 9.3, Q. 3, Page 391]
..(1)

2

—ax

=

-2x

y=ae*+be
y=ae” +be™

Q. 38.

Ans.

Differentiating both sides with respect to x, we get :
¥ =3ae® —2be™™* @)
Again, differentiating both sides with respect to x,
we get :

y" =9ae™ +4be™™*

...(3)
Multiplying equation (1) with (2) and then adding
it to equation (2), we get :

(2ae™ +2be ™) + (3ae®™ —2bc™) =2y + y'

= S5ae =2y +y'
2y+y'
= aeSx: ySy

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

= She™ =3y -y

pe 2t =V =V
> 1y

Substituting the values of ge** and pe>* in equation
(3), we get :

=

ynzg,(2y+y)+4(3y—y)

5 5
18 ’ _ ’
- )= y+9y  12y-4dy
5 5
30y +5y'
- o30Sy
5
= y'=6y+y
= Y=y -6y=0

This is the required differential equation of the
given curve. [17%]
Form a differential equation representing the

given curve by eliminating arbitrary constants a

and b.

y=e"*(a+bx) [NCERT Ex. 9.3, Q. 4, Page 391]

y=e"(a+bx) «..(D)

Differentiating both sides with respect to x, we get :
y'=2e* (a+bx)+e* -b

= ¥y =e*(2a+2bx +b)

...(2)
Multiplying equation (1) with 2 and then
subtracting it from equation (2), we get :

y' =2y =€ (2a+2bx+b)— e (2a+2bx)

= Y -2y=be™ 3)
Differentiating both sides with respect to x, we get :
y' =2y =2be™ (4)
Dividing equation (4) by equation (3), we get :

V-2,
y'=2y
= V'=2y'=2y' -4y
= y'-4y'+4y=0

This is the required differential equation of the
given curve. [3]
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Q. 39.

Ans.

Q. 40.

Ans.

Form a differential equation representing the
given curve by eliminating arbitrary constants a
and b.

y=e"(acosx + bsin x)
[NCERT Ex. 9.3, Q. 5, Page 391]
...(D)

Differentiating both sides with respect to x, we get :

y=e"(acosx+bsinx)

y' =e"(acosx+bsinx)+e*(—asinx +bcosx)

= y'=¢"[(a+b)cosx—(a—b)sinx]

Again, differentiating with respect to x, we get. .:.(2)
y"=e"[(a+b)cosx—(a—b)sinx]+
¢*[~(a+b)sinx—(a—b)cosx]
y" =e"[2bcosx —2asin x]
y" =2e"(bcosx —asin x)
= y—” =¢e"(bcosx—asinx)
...(3)

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

y+y7: e*[(a+b)cosx—(a—b)sinx]

v
4L =
y 5 y
2y+y"=2y"

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

=

=

This is the required differential equation of the
given curve. [3]
Form the differential equation of the family of
circles touching the y-axis at origin.

[NCERT Ex. 9.3, Q. 6, Page 391]
The centre of the circle touching the y-axis at origin
lies on the x-axis.
Let (a, 0) be the centre of the circle.
Since it touches the y-axis at origin, its radius is a.
Now, the equation of the circle with centre (a, 0)
and radius (a) is
(x—ay+y'=d’

= x*+y’=2ax
Y (1)
Y
N
X< o > X
(a, 0)
v
Y’ [1%2]

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

2x+2y)' =2a

>x+y'=a

Now, on substituting the value of 4 in equation (1),
we get :

Q. 41.

Ans.

Q. 42.

Ans.

X4yt =2(x+ )

= x4yt =2x +2x

= 2xpy +x% = y?

This is the required differential equation. [1Y2]
Form the differential equation of the family of
parabolas having vertex at origin and axis along
positive y-axis.

[NCERT Ex. 9.3, Q. 7, Page 391]
The equation of the parabola having the vertex at
origin and the axis along the positive y-axis is :

Y
A
X< > X
vY’ [1%]
Differentiating equation (1) with respect to x, we get :
2x =4ay’ ...(2)
Dividing equation (2) by equation (1), we get :
2x _4ay’
X 4ay
- 2
x )y
= xy' =2y
=x)-2y=0
This is the required differential equation. [1Y]

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

[NCERT Ex. 9.3, Q. 8, Page 391]
The equation of the family of ellipses having foci
on the y-axis and the centre at origin is as follows :

2 2
L+L:1
bt
...(1)
Y
A
a
X< > X
O b

N

’

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

2x 2y

w0

X
= PR .(2)
[172]
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Q. 43.

Ans.

Q. 44.

Ans.

Again, differentiating with respect to x, we get :
171“ LYrry_
a
1 1 2 "
3? + ?(y +1»")=0
1 1
b a

Substituting this value in equation (2), we get :
1 ’ " '
{*;((y )+ )} =0

aZ
=

= O+

=x(y)’ ="+ 3y =0

" +x(y) =y =0
This is the required differential equation. [1%]
Form the differential equation of the family of
hyperbolas having foci on x-axis and centre at
origin. [NCERT Ex. 9.3, Q. 9, Page 391]

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

-
N

=

X
!

J O
v
Y’

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

(1)
Y
N

> X

2x  2yy'
2
S X W
a b -(2)

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

1 _yvy+y _,

a’ b’

1 1 "2 N
:uT:bT((y) Ty ) [1%4]

o 1. .
Substituting the values of = in equation (2), we get.

%((y‘)z +yy") —‘%' =0

=x(y) +xyy"-yy'=0
=xyy"+x(y') —yy'=0
This is the required differential equation.
Form the differential equation of the family of

circles having centre on y-axis and radius 3 units.
[NCERT Ex. 9.3, Q. 10, Page 391]

1]

Let the centre of the circle on y-axis be (0,b).
The differential equation of the family of circles

with centre at (0,b) and radius 3 is as follows :

Q. 45.

Ans.

¥ +(y-by =3
=x*+(y-b’=9
Y

N

(1)

(0, b)

X'<

O

v
Y
Differentiating equation (1) with respect to x, we get.

2x+2(y—-b)-y'=0

= (-by'=—x
= y—b:_J'C
y

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

() +1)=9(")
= (-9 +x° =0 [1%]
This is the required differential equation.

Find the general solution :

dy _1-cosx
dx 1+cosx [NCERT Ex. 9.4, Q. 1, Page 395]
The given differential equation is :
dy _1-cosx
dx 1+cosx
2sin> %
dl — 2 = tan’ x
dx 2 cos? X 2
2

jﬂz(seczi—lj
dx 2

Separating the variables, we get
dy=|sec>Z —1|dx
g [ 2 )

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

Idy = I(seczg—ljdx = Iseczgdx—de

:yzztanf—“c

2 3]
This is the required general solution of the given
differential equation
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Q. 46.

Ans.

Q. 47.

Ans.

Q. 48.

Ans.

Find the general solution :
Z—y=\l4—y2(—2<y<2)
x

[NCERT Ex. 9.4, Q. 2, Page 395]
The given differential equation is :

Separating the variables, we get :
dy
Now, integrating both sides of the equation, we

get.
dy

4-y°
_11

= =dx

:Idx

= sin =x+C

= % =sin(x+C)

= y=2sin(x+C) 3]
This is the required general solution of the given
differential equation.

Find the general solution :
dy
e TY=Uy#1) [NCERT Ex.9.4, Q. 3, Page 396]

The given differential equation is :

dy
——+y=1
dx y

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

& =dx
-y

Now, integrating both sides, we get :

d)
:Iﬁ:jdx

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

=

= —logC—-log(l-y)=x
=logC(1-y)=—x
=>Cl-y)=e"

—X

=>1l-y= le
C
=>y=1- le
C
[ _ 1 }
= y=1+4e Where 4=—-—
¢ 3]
This is the required general solution of the given
differential equation.
Find the general solution :
ylogydx — xdy =0 [NCERT Ex. 9.4, Q. 7, Page 396]

The given differential equation is :
ylogydx —xdy =0

= ylogydx = xdy

Q. 49.

Ans.

Q. 50.

= ylogydx = xdy
dy  dx
ylogy  x
Integrating both sides, we get :
[~
ylogy ° x
log y=t.
dt
dy
1_dt
y dy

Let
d

-2 (logy) =
dy( ogy)

=

(1)

= Ly-a
/ [1%4]

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

dt  pdx

s
= logt =logx +1ogC
= log(logy) =logCx
= logy =Cx

= y=e"

[172]
This is the required general solution of the given
differential equation.

Find the general solution :

[NCERT Ex. 9.4, Q. 8, Page 396]
The given differential equation is :

sdl__ 5
dx 4
dy  dx
= 5T 5
Yy x
:>d—f+d—‘15/:0
oy

Integrating both sides, we get :
J.d—f-k d—z =k (Where kis any constant)
x y

= _[x’sdx+jy’5dy =k

-4 —4
= RIS A

4 4
= x*t eyt =—4k
= xt+yt=C (C=—4k)

[3]
This is the required solution of the given differential
equation.

Find a particular solution satisfying the given
condition :

cos(dyj=ll (aeR);y=2whenx=0
dx

[NCERT Ex. 9.4, Q. 13, Page 396]
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Ans.

Q. 52.

Ans.

= 4y _ cos'a
dx
= dy = cos™ adx

Integrating both sides, we get :
jdy =cos™ uf dx
=y=cos'a-x+C
=y=xcos'a+C

Now, y=2 when x =0.

= 2=0.cos'a+C

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

2)

y=xcos'a+2

y—2
x

DCOS(y_Zj:a
X

= =cos'a

[3]

. Find a particular solution satisfying the given

condition :

ﬂ=ytanx;y=1 whenx=0
X

[NCERT Ex. 9.4, Q. 14, Page 396]

—y=ytanx
X
d
=Y _ tan xdx
y

Integrating both sides, we get :
J‘@ = —J. tan xdx
y

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

= y=Csecx

Now, y=1 whenx =0

1=Cxsec0

= 1=Cxl

= C=1

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

For the differential equation

=

(1)
[3]

d
xyd—‘z =(x+2)(y+2)

Find the solution of curve passing through the
point (1, -1).
[NCERT Ex. 9.4, Q. 16, Page 396]

The differential equation of the given curve is :

o (x+2)(y+2)
dx
= [yjdyz[x+2jdx
y+2 X
:(l—zjdy :(1+E)dx
y+2 X

Q. 53.

Ans.

Ans.

Integrating on both sides, we get :

f(l—yizjdy:j(1+ijdx
N _[dyfzj'ﬁ:fdxﬂtz_[%dx

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

2

= y—x-C=logx’ +log(y+2)

y-x-C=log[x*(y+2)"]
Now, the curve passes through point (1, —1)
=-1-1-C=log[ (1)’(-1+2)’]
-2-C=logl=0

C=-2
Substituting C = —2 in equation (1), we get :
y—x+2=log[x’(y+2)’]

This is the required solution of the given curve.
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).

[NCERT Ex. 9.4, Q. 21, Page 397]
Let p and f be the principal and time respectively.
It is given that the principal increases continuously
at the rate of 5% per year.

dp 5
=>—=|—
dt (100)19
a _p
dt 20
ap _dt
p 20
Integrating both sides, we get :
[ a1y
p 20

(D)

=

=
=

:>10gp=%+c

Lic

= p=e¥

(1)
(3]

Now, when t=0, p=1000.

Hence, after 10 years the amount will worth

Rs 1648.

. For the differential equation find the general

solution :

ay +3y=¢™

dx [NCERT Ex. 9.6, Q. 2, Page 413]
The given differential equation is

dy

y +py=0Q (wherep=3and Q = ¢*) Now,
b

IF =ejpdx = e'[w =e*,

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

y(IF) = oA e g

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



426 I OSWAAL NCERT SOLUTIONS — Textbook + Exemplar - MATHEMATICS : Class-XI

Q. 55.

Ans.

Ans.

Q.57.

y(IF)= f (Ox IF)dx +C
=y = J‘(e’z" xe*)+C
=y = J‘exdx +C
= ye’ =e" +C

=y=e > +Ce™

[3]
This is required general solution of the given
differential equation.

For the differential equation find the general
solution :

. y_p

dx x [NCERT Ex. 9.6, Q. 3, Page 413]
The given differential equation is :

@+ py= Q(wherep:land 0=x")
dx X

1

Now, IF=ej - eI g et = x.

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

y(IF)=f(Qx1F)dx+c
= p(x)= j (x> X)dx +C
= xy= Jx3dx+ C

4
= xy=%+C

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

y(sec x + tan x) = J.tanx(sec x+tanx)dx +C
= J(secxtanx-ﬁ-tanz x)dx +C
= Isecxtanx dx+I(sec2x—l)dx+C

[3]

y(secx + tanx) =sec x + tanx —x + C

. For the differential equation find the general

solution :
dy w
—=+(secx)y=tanx| 0<x<—
dx ( Jy =tan ( 2]

[NCERT Ex. 9.6, Q. 4, Page 413]
The given differential equation is :

dy
dx

Now, IF=eI . ej

+ py = Q(where p = sec xand Q = tan x)

sec xdx .
= BTN _ go0 x + tan x.

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

y(secx + tan x) = Itan x(sec x + tan x)dx + C
= I(sec x tan x + tan?x)dx + C

= Isec x.tan xdx + j(seczx—l)dx +C
y(secx + tanx) =secx + tanx—-x + C

[3]

For the differential equation find the general
solution :
ydx+(x—y*)dy =0

[NCERT Ex. 9.6, Q. 11, Page 414]

Ans.

Ans.

ydx+(x—y*)dy=0

= ydx:(yz—x)dy
2 —
o W _y-x_ ox
@y
=L E
dy y
This is a linear differential equation of the form :
dy

+ px =Q(where p=%and Q=y)
I

dx
Now, IF = ejpdy =e =8V = Y.

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

X(IF)=[(Q x IF)dy+C
= xy = [(y.y)dy+C
=y = Iyzdy +C

3
Y
=<—+C
=xy==
2
y- C
= X="—4—
=T [3]
. For the differential equation find the general
solution :
dy
+3y°)L=y(y>0
(v+35) 2= y(y>0)
[NCERT Ex. 9.6, Q. 12, Page 414]
Given that,
dy
+3y° )L = 0
(x+3y°) = =u(y>0)
= __Y
dx  x+3y°
2
- dx _x+3y :£+3y
@y y oy
= d—x—fz.’)y
dy y

This is a linear differential equation of the form :

E+;ox:Q Wherep:—landQ:3y
dy y

y

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

x(IF) = [(QxTF)ly +C

3xxl:j[3yxljdy+c
Y Y

ol )
W I ;) 1
Now, IF:eIpyze 5y e = W=

= 1:3y+C
y

=  x=3y"+Cy

[3]

. For each of the exercises given below, verify that

the given function (implicit or explicit) is a solution
of the corresponding differential equation.
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2

(i) y=ae"+be™+x*: xd—z+2dl_xy+x2_2:0
dx dx
2
(i) y=e"(acosx+bsinx): d y_ Zy+2y 0
X
2
(iii) y=xsin3x : Z ‘Z+9y—6c053x:0
x
(iv) x*=2y’logy :(x2+y2)d—y_xy:0
dx

Ans.

(ii)

[NCERT Misc. Ex. Q. 2, Page 420]
(@) y=ae* +be™ +x°

Differentiating both sides with respect to x, we get :

d d, ., d, . d
%zua(e )+ba(e )+E(x2)

2d—y:aex —be”

dx
Again, differentiating both sides with respect to x,

we get :
2

d—y—uex +be " +2

d 2

Now, on substituting the values of 4y and 2y in

the differential equation, we get : 4% dx’

4+ 2x

LHS
2
xd—z+2d—yﬂcy+x2 -2
dx dx

= x(aex +be™ +2)+2(an —be™ +2x)—
x(ue" +be™” +xz)+x2 -2

= (uxex +bxe™ + 2x) + (Zuex —2be™ + 4x) -

(axe® +bxe™ +x*)+x" =2
=2ae" —2be™ +x* +6x—2
#0
= LHS # RHS
Hence, the given function is not a solution of the
corresponding differential equation. [3]

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

d—yzwdi(e‘“cosx)er'%

o » (e" sinx)

y x X s X s X
dx (e cosx —e smx)+b-(e sinx +e cosx)
]/ =(a+b)e*cosx+(b—a)e*sinx

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

d, ..
e =(a+b)- x(e cosx) (b—u)E(e smx)
d2
:d—y7(u+b)-[e’cosx—exsinxJ+(b—u)
x
[e’ sinx +e” cosx]
2
2%:e"[(un&b)(cosxfsinx)+(b7u)(sinx+C0sx)]
X
3‘1273/75* acosx —asinx +bcosx —bsinx +
dx bsinx —asinx —acosx

(iii)

(iv)

2¢* (beosx —asin x)]
dx [3]
d’y dy

Now, on substituting the values of ey and —~ in

x dx
the LHS of the given differential equation, We get :

a y+2dy

dx* dx

=2¢* (bcosx —asinx)—2e* [(a+b)cosx+(b7u)sinxJ
+2¢" (acosx+bsinx)

.| (2bcosx —2asinx)—(2acosx +2bcosx)

—(2bsinx—2usinx)+(2ucosx+2bsinx)
=e" [(2b—2a—2b+ Zu)cosx]
+é* [(—2a—2b+ 2a+ Zb)sinx}
=0

Hence, the given function is a solution of the
corresponding differential equation. [3]
Yy = x sin 3x

Differentiating both sides with respect to x, we get :

dy (xsm3x)—sm3x+x cos3x-3
dx
dy .
= —=sin3x+3xcos3x
dx

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

Py d d
E_E(51n3x)+33(xcos3x)

2
= Z—]Z/ = 3cos3x+3[C053x+x(—sin3x)-3]

:>—y 6cos3x —9xsin3x
dx?

Substituting the value of 4’Y in the LHS of the

2
x
given differential equation, we get :
2
d—‘z +9y —6cos3x
x
=(6-cos3x —9xsin3x)+9xsin3x —6cos x
=0
Hence, the given function is a solution of the
corresponding differential equation. [3]

¥ =2%logy
Differentiating both sides with respect to x, we get :

2x-=2 %[yz log y]

= x—[2y logy- @+y 1 dy}
dx y dx
= xzd—y(Zylogy+y)
dx
dy X

= < =— -
dx  y(1+2logy)

Substituting the value of Zl in the LHS of the
X

given differential equation, we get :
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Q. 60.

Ans.

Q. 61.

Ans.

Q. 62.

Ans.

Q. 63.

(x2 + yz)%—xy

x
= (2421 X
( 4 0gy+y) y(1+2logy) g4
12 (1+21 S S
y*(1+2logy) Jis2iogy) Y
=y -~y
=0

Hence, the given function is a solution of the
corresponding differential equation. [3]

Find the general solution of the differential
equation
ydx—(x+ 2y} dy =0.

[CBSE Board, All India Region, 2017]
Given differential equation can be written as

yd—x—x:Zyz or ———-x=2y
dy y
. . —logy _ !
Integrating factor is € = ;

1
. Solutionis x-—= szy =2y+C
y

or x:2y2+Cy. [4]
Find the general solution of the differential
equation dy/dx — y = sin x.

[CBSE Board, All India Region, 2017]

Given differential equation is dy y=sinx
= Integrating factor = ¢™

.. | . -
-+ Solution is ye™ :5(—smx—cosx)e *+C

or y:—%(sinx+cosx)+Cex [4]
Solve the differential equation x dy/dx + y = x cos

T
x + sinx, given thaty = 1 whenx = 2

[CBSE Board, Delhi Region, 2017]
The given equation can be written as

d sin x
LY osx+ 30X
dx x X

1

—dx
IF :ejx =8 =y

-+ Solution is
y-x= j(xcosx+sinx)dx +C

=y-x=xsinx+C

. C
ory=sinx+—
x

when =7 _1, weget C =0
2
[4]

Form the differential equation representing the
family of curves given by (x —a)* + 2y* = a?, where
a is an arbitrary constant.

[NCERT Misc. Ex. Q. 3, Page 420]

Required solution is y = sin x

Ans.

Q. 64.

Ans.

(x—a) +2y* =a’
=x*+a’ -2ax+2y’ =a’

= 2y* =2ax —x°

(1)

Differentiating with respect to x, we get :

Zyd—y: 2a—2x
dx 2
:d_y_a—x
dx 2y
2
:dl:2ax—2x
dx 4xy

-(2)

From equation (1), we get :

2ax =2y +x°

On substituting this value in equation (3), we get :
dy 2y*+x°-2x°

dx 4xy
2 2
Ay 2y -x
dx 4xy
Hence, the differential equation of the family of
2.2
curves is given as d—y = 2y =x . [3]
dx 4xy

Show that the general solution of the differential
2

dl + Ly” =0 is by

dx x*+x+1

(x+y+1)=A(1-x-y-2xy),

parameter.

equation given

where A is

[NCERT Misc. Ex. Q. 7, Page 420]

2
dl+yz+y+1:0
dx x*+x+1

dl:_(y2+y+1)

dx X +x+1
N : dy _ z—dx
y +y+l x +x+1
dy dx

=— +— =
Yy +y+1 x"+x+1
Integrating both sides, we get :

j Zdy +,f 2dx -C
Yy +y+1l S xT+x+1
:>.|. (ziy \/— 2+.‘. fx \/— 2"
EORCINOEE
2 2 2 2
.l .l
= ZLan® 2, 2 tan! 2=
NE NG V3
2 2
= tan™' 2‘y-‘—l}+tan 1{2x+1}:\/§C
3 32y
2y+1+2x+1
= tan” BB SRES
(2y+1) (2x+1) 2
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Q. 65.

Ans.

Q. 66.

2x+2y+2
NE _aC
1_(4xy+2x+2y+l} 2
3

= tan[ zﬁ(x+y+1) ::\BC

3—4xy-2x-2y-1 2

= tan”

an! \/§(x+y+1) _\/EC

- M a(mx—y-2y) | 2

\/§(x+y+1) i, J3C

2(17x7y72xy)_ i
\3C
2

B,

where B = tan[

:x+y+l:§(l—xy—2xy)

V3
2B

Sx+y+1=A(l-x-y-2xy), where A="=

NE)
Hence, the given result is proved. [1Y]

Find the equation of the curve passing through

T
the point (O'Z) whose differential equation is

sinx cosydx + cosxsinydy =0
[NCERT Misc. Ex. Q. 8, Page 420]
The differential equation of the given curve is :
sin x cos ydx + cosxsin ydy =0

sinx cosydx +cosxsinydy 0

COSXCOSY
= tan xdx +tan ydy =0

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

=secx-secy=C (1)
The curve passes through point (0,%} .

S JE =C

= C= \/5

On substituting C = /2 in equation (1), we get :
secx-secy =2

= secx- ! =2
cosy

3C05y=&
V2
Hence, the required equation of the curve is
cosy:secx
N [3]

Find the particular solution of the differential
equation (1 + ezx)dy + (1 + yz)exdx =0, given that
y = 1whenx = 0.[NCERT Misc. Ex. Q. 9, Page 420]

Ans. (1 + e“)dy + (1 + yz)exdx =0

dy N e*dx

=0
l+y*  1+e*

Integrating both sides, we get :
tan’]y+J- ¢ dfx =C
I+e (1)

Let € =t=e =1

A, dt
35(6 ):E
L dt

= e =—
dx

= e'dx=dt
Substituting these values in equation (1), we get :

dt2=C
1+t

= tan'y+tan't=C

tan™ y+j

= tan”'y+tan™ (e") =C

(2)
Now,y =T1atx =0.
Therefore, equation (2) becomes : [1%3]

tan'1+tan'1=C

Substituting C==— in equation (2), we get :
tan”™' y +tan™ (e") =

This is the required particular solution of the given
differential equation. [1%]

. Solve the differential equation

ye'dx = [xey + yz]dy(y #0)
[NCERT Misc. Ex. Q. 10, Page 420]
ye!dx = [xey +y’ ]dy
= ye; dx _ xe! + v’
dy

S y-dx—x}zyz

L dy
Ty,
=e' dyz =1
y
; (1)
Let e; =z

Differentiating it with respect to y, we get :



430 I OSWAAL NCERT SOLUTIONS — Textbook + Exemplar - MATHEMATICS : Class-XI

Q. 68.

Ans.

Q. 69.

Ans.

d | dz
L P
dy dy
ei.dm:dz
dyly) dy

x y -
=e’- yz :E

y dy
(2)
From equations (1) and (2), we get :
dz
dy
=dz=dy

Integrating both sides, we get :
z=y+C

=e'=y+C

[3]
Find the particular solution of the differential
equation 2ye*’dx+ (y -2xe™"! ) dy =0, given that
x=0wheny =1.

[CBSE Board, Delhi Region/Foreign scheme, 2017]
Given differential equation can be written as

dx x 1
oy
dx do
Put x= vyD@—v y@
v+yd—v v— !
dy 2¢”

= J'?y = —Zje”dv
= log|y|=—-2¢" +C=-2¢"" +C

when x=0,y=1=C=2
= logly| = ( W)

Solve the differential equation

[ 2%
¢ —y}dx=1(x¢0)

| Vx o Jx|dy

[NCERT Misc. Ex. Q. 12, Page 421]

[4]

ey fdx_,
| Vxo Vx |dy
R dy "y
dx  x  x
d]/ —2\/7

s

This equatlon is a liner differential equation of the
form
eV

Vi

d—y+Py:Q, whereP:L

dx Jx
dx

1
jpdx :ejﬁ :ezﬁ

and Q=

Now, [F=¢

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

Q. 70.

Ans.

Q.71

Ans.

y(IF) = [(QxTF)dx +C
2%
yet = J.[e\/;x v }1x+C

de+C

eV =

vt =
= ye? =2Jx +C 3]
Find a particular solution of the differential

dy

equation —= + ycotx = 4xcosec x
x

(x#0), given thaty =0 when x =
[NCERT Misc. Ex. Q. 13, Page 421]
The given differential equation is :

)
Y, ycotx = 4xcosec x
x

[CRE]

This equation is a liner differential equation of the
form
dy

7 +py =Q, when p =cotx and Q = 4xcosec x.
X

e_[c"‘ xdx _ elog‘sin x|

Now, IF = eIW = =sinx
The general solution of the given differential
equation is given by,

y(IF) = [(QxTF)dx +C
= ysinx = I(4xcosec x-sinx)dx +C

= ysinx = 4dex+C

x2
:>ysinx:4-7+C

= ysinx=2x>+C

(1)
[17]
Now, y=0 atx:%.

Therefore, equation (1) becomes :
2

0=2x2-4C
4

2
-c=-2L
2

Substituting ¢ — _7in equation (1), we get :
2

2

V4
sinx =2x* - —
Y 2

This is the required particular solution of the given
differential equation. [1%]
Find a particular solution of the differential
equation (x + 1)dy/dx = 2 e -1, given thaty = 0
whenx = 0.

[NCERT Misc. Ex. Q. 14, Page 421]

dy -
)Y Z2ev -1
(x+ )dx e

dy  dx
2’ -1 x+1
eldy  dx
2-¢ x+l
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Integrating both sides, we get :

Yy
Ie dy =log|x +1|+1logC

2-¢! (1)
Let 2—¢' =t.

d dt
ot (2-er)= 2

dy( ¢ ) dy
= —ey:E

dy

= edt = —dt

Substituting this value in equation (1), we get :
J'_Tdt =log|x+1/+1ogC

= —loglt|=log|C(x+1)|

(17]

= —log|2—ey| = log|C(x +1)|

=

S =C(x+1)

1
C(x+1) )

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

=2-¢' =

=2-1=—
C

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

2
X

":11 (x%-1)

This is the required particular solution of the given
differential equation. [1%2]

Q. 72. Solve xZ—y= y(logy —logx +1)
X

Ans.

.ﬁj Long Answer Type Questions

[NCERT Exemp. Ex. 9.3, Q. 33, Page 195]
Given, Y

Z—x: y(logy —logx +1)

= xd—y: ylog(l-rlJ
dx x
= ay_ Z(logz + 1]
dx x X (i)

Ans.

Which is a homogeneous equation.
Put ¥y ory=ox
x

[172]
On substituting these values in equation (i), we get

v +xZ—Z: o(logv +1)

dv
= —=o(logv+1-1
X v(logov )
= N v(logo)
dx &
dv  dx
= =—
vlogv x
On integrating both sides, we get
J‘ dv _ d7x
vlogv x
On putting log v = u in LHS integral, we get
Lav=au
v
[
u x
= logu =logx +1logC
£ logu =logCx
= u=Cx
= logv=Cx
= log(zj =Cx
x

1]

. Find the general solution of the differential

equation

xcos(dey = ycos[y] + x.
x )dx x

[CBSE Board, Foreign Scheme, 2017]
Given differential equation can be written as

dy _y 1

dx «x COS(ZJ
X

—vx:d—y—vﬂc@
Put ¥ dx ix

dov 1
VHX—=0+
dx Ccosv

= Icosv dv :J‘d%

= sino =log|x|+C

= sin (lj =log|x|+C
X [4]

Q. 1. Find the particular solution of the differential equation

Ans.

(1 + yz) + (x - e““"ly)% =0, given thaty = 0 when

[CBSE Board, Foreign Scheme, 2017]
Given differential equation can be written as

x =1

(5 and 6 marks each)
di+ X _ etan"y
dy 1+y* 1+y°
I dyz 1
Ier I+y :etan’y

Solution is given by
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oY Iftanil ¢ Vly = J' ey dy On comparing it with Z—i +Py =Q,we get
+y’
L gy P:%,Q =sinx +logx
= xe™ V= 5 +C x
2
I I = el = g = 2
when y—1y=0=C==
2 The general solution is
" Solution is given by y-x'= J.(sinx +logx)x*dx +C
xetan‘y:leztan" +lorx:l(etanly+e—tan'y) = y~x2:J‘(xzsinx+leogx)dx+C
2 2 2 [6] ) ). :
. . . . K = y-x :jx sin xdx +jx log xdx +C
Q. 2. Find the particular solution of the differential
equation (x — y) dy/dx = (x + 2y), given thaty = 0 = y-x'=L+L+C ..(i)
when x = 1. [CBSE Board, All India Region, 2017] Now, [ = J‘xz sinx dx
Ans.
dy x+2y 1+ :xz(—cosx)+I2xcosxdx
v =X
dx  x-y Y :—x2cosx+[2x(sinx)—j25inxdx}
x "
y I, = —x*cosx + 2xsin x + 2cosx (i)
P and [, = Ixz log xdx
dy dv
= L =v+x—
dx dx _logx i_J‘fi x
dv 1+20
LU+ X— v
dx  1-v :logx-x—ff x*dx
N dv 1420-0+7° 3 3
—_— 3 3
e v—1 =logx~x——l-x—
3{ v-l o dx 333 ...(iii)
v +o+l  x On substituting the value of I; and I, in equation
,[ZUH 3 —J.ffd _[ 220+1 Jo—3 (i), we get 3 1
vito+l vl *o+l 5 y-xz=—x2cosx+2xsinx+2cosx+%logx—§x3+C
I 2 Zdv:_.[idx 2sinx 2cosx  x x
1 NG x Ly=—cosx+——+ "1 logx—=+Cx”
U+5 + 7 x x 3 9 [2v4]
Q. 4. Find the general solution of (1 + tany) (dx — dy)
R 2 (20+1)_ ) +2xdy =0.
= loglo” +v+1]-3 s [ NG )‘ ~loglf +C [NCERT Exemp. Ex. 9.3, Q. 26, Page 194]
Ans. Given differential equation is
:>log‘y2+xy+x2‘—2xﬁtan‘l W) _c a
V3x (1+tany)(dx —dy)+2xdy =0
x=1y=0=C= 3. F - _ﬁﬂ On dividing throughout by dy, we get
3
dx
1+t —=1{+2x=0
log‘y2 +xy+x2‘—2ﬁtan'] (23;—xj+73”:0 ( any)(dy ] *
x
(6] :>(1+tany)§—x—(l+tany)+2x:0
d Y
Q.3. Solve y+ = (xy)=x(sinx+logx).
Y dx( v)=x( 8%) = (1+tany)d—x+2x:(1+tany)
[NCERT Exemp. Ex. 9.3, Q. 25, Page 194] dy
Ans. Given differential equation is = di+ 2x =
d dy l+tany
+— =x(sinx +1
Y dx (xy) x(smx ng) Which is a linear differential equation [2Y4]

= y+xd—y+y:x(sinx+logx) L X
dx On comparing it with E*‘ x=0Q, we get

dy

= x=2=+2y =x(sinx +logx)
dx P= 2 ,Q:1
= dy+2 sinx +logx I+ tany
= 1
dx xy g [2/2] J-] tz dy J- 2cosy
IF=¢ "

cos y+sin
=¢ y+siny

Which is a linear differential equation.
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J' €Os y+sin y+cosy —siny &y

cosy+sin
=¢ y y

J-[Hcosy—sfny)dy
cosy+siny

=eY.(cosy +siny)

—e — ey+log(cosy+siny)

[ el = xJ
The general solution is
x.e’(cosy +siny) = J.l ¥ (cosy +siny)dy +C

= x.e’(cosy+siny) = J.ey (siny +cosy)dy +C
=  x.e’(cosy+siny)=e’siny+C
[ [e )+ f()hdx =€ f(x)

= x(siny +cosy)=siny+Ce™

[2%2]

Q.5. Solve j—y =cos(x + y)+sin(x + y)
X

Ans.

Putl+tanz/2=t=

[NCERT Exemp. Ex. 9.3, Q. 27, Page 194]

Given, Z—y =cos(x +y) +sin(x + y). ()
X
X+y=z
Put =1+ dy _dz
dx  dx

On substituting these values in Eq. (i), we get
(dz ] .
——1|=cosz+sinz

dx
= d—zz(cosz+sinz+1)
dx
2d72_:dx
cosz+sinz+1 [2%4]
On integrating both sides, we get
[— & i
cosz+sinz+1
J‘ _ dz :J-dx
I-tan“z/2 2tanz/2 N
l+tan’z/2 l1+tan®z/2
dz
= = |dx
I1—tanzz/2+2tanz/2+1+tanzz/2 -[
(l+tan®z/2)
(1+tan’z/2)dz —Idx
2+2tan z
2
- J- sec’z / 2dz J-d
2(1+tan z/2)

[%seczz/zjdz =dt

7_'.',1

= loglf| =x+c

= log|l+tanz/2|:x+c

= logl+tanM:x+c
2 e

Q. 6. Find the particular solution of the differential

equation dx/dy — 3y cot x = sin 2x, given thaty = 2
when x = g [CBSE Board, Foreign Scheme, 2017]

Ans.

Ans.

Ans.

Q.9.

Ans.

Here, IF= eJ‘%cotx dx =— 13
sm- x

Solution is given by,

y( 1 ) I51n2xd _2J- Ccosx dx
sin’ x sin” x sin’ x
= .y3 = ._2 +C

sinx  sinx

Whenx=%,y:2:>C=4

y

sin’ x

= -2 +4ory= —2 sin’x+4sin’ x
sinx [6]

. Find the particular solution of the differential

equation tan x dy/dx= 2x tan x + x* — y; (tanx=0)
given thaty = 0 when x =I1/2.
[CBSE Board, Delhi Region, 2017]

Given equation can be written as
d
= d—y+ (cotx)y =2x +x” cotx
x

EICUt xdx — elog sinx

IF= =sinx

Solution is, ysinx = j(2x sinx +x* cos x)dx

= ysinx=x"sinx+C

2

when we get C=

. Required solution is, 4y sin x =4x’sinx —7°

2/4

o1, y= x> —7*"* cosec x [6]

. Find the particular solution of the differential

equation
dy = cos x (2 -y cosec x) dx, given that y = 2 when

x= 5 [CBSE Board, Foreign Scheme, 2017]
Given differential equation can be written as

dy

—+y cot x=2 cos x
x

cot x dx log sin x
=8

IerJ

Solution is given by

=sinx

y sin x:IZSinx Cos X dx:jsin 2x dx

_ —Cos2x +C
2
When
r
x= —,y=2
> Yy
=C= 3
2
Solution is given by
. 1 .
ysin x = _ECOS 2x +% or y=cosec x+sin x [6]
dy

Find the general solution of Iy 3y=sin2x.
X
[NCERT Exemp. Ex. 9.3, Q. 28, Page 194]
Given, &Y _ 3y =sin2x
dx
Which is a linear differential equation.

On comparing it with zl +Py=Q, we get
x
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Q. 10.

Ans.

P=-3,Q=sin2x

Foe ™ o
The general solution is
y-e—,%x _ J‘ ;ian }']hdx
Let ye =1
I :J.Z * ?in2x
6731 ef3x
= I =sin2x —chost dx+c,
-3 -3
1 —-3x o3 2 e cos2x
= szge3 sm2x+§J‘,, 2y +c,
= I=-Yewsinaxs2
3 3
e—}x e—}x
[cost 5 J(—Z sin2x) o dx) +c,+c,
= I=-Lewsinox—2cosaxe™ 214 c
3 9 9

[Where,c'=¢, +c,]

:1+i12:+e’3* —lsian—gcosbc +c'
9 3 9

[2%3]
EI:@’“ —lsin2x—zc052x +C'
9 3 9
= Izze’“ —lsian—ECOSZx +C
13 3 9

[Where C= i }
13

= I:ie’” —sin2x—gc052x +C
13 3

i(h (—3sin2x —cos2x) +C
13 3

—3x

= =

(—3sin2x—-2cos2x)+C

EE
-3x

= I:—e3 (2cos2x+3sin2x)+C

On substituting the value of I in Eq. (i), we get

-3x
_3x e
.e =—-
Y 13

(2cos2x +3sin2x)+C

= y= —i(2c052x+3sin2x)+Ce“
13 [24]
Find the equation of a curve passing through
(2, 1), if the slope of the tangent to the curve at
any point
¥ +y
2xy

(x,y) is

[NCERT Exemp. Ex. 9.3, Q. 29, Page 194]

It is given that, the slope of tangent to the curve at
2 2

point (x, 1) is =Y je.
2xy

Q.11.

dy  x*+y>?
dx 2xy

Which is homogeneous differential equation.

Put y=0x
= Wy
dx dx

On substituting these values in Eq. (i), we get

dv 1(1 j
+x—=—| —+40
dx 2\v

dv 1(1+02J
VFX—=—

dx 2\ v
dv 1+7°
X—= -0
dx  2v
dv 1+0° 20
= X—=—
dx 2v
dv 1-7°
= x—-=
dx  2v
= 2 ~dv = dx
1-v X [2%4]
On integrating both sides, we get
2v dx
-[1— v’ dv=j7
Put 1 -o* = t in LHS, we get
—2vdv =dt
dat  rdx
- B L
t X
= —logt=logx+1logC
= -log(l-v*)=logx+logC
2
= —log(l —yz] =logx+logC
x
22
= log[x zy }: logx +1ogC
x
x2
= log[ — J =logx+logC
-y
x’ .
= PR =Cx ..(ii)
Since, the curve passes through the point (2, 1).
2
)
2 -

:>ng

So, the required solution is 2(x* — y?)=3x.

[2%2]
Find the equation of the curve through the point
(1, 0), if the slope of the tangent to the curve at any
point (v, y) is

y-1
x4 x

[NCERT Exemp. Ex. 9.3, Q. 30, Page 195]
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Ans.

Q.12

Ans.

It is given that, slope of tangent to the curve at any

point (x, y) is xyz —

+x
fdy)y  _ -t
B (dxlw) Cxiex
dy  y-1
dx x
dy  dx
y-1 X +x
On integrating both sides, we get
j J' dx
y 1 “x*+x

= '[ J‘x(x-rl)

- '[ ‘[( x+1]

log(y - l) =logx —log(x +1)+logC

C
log(y—-1)= log[ﬁj .
[22]

Since, the given curve passes through point (1, 0).

0-1-1€
1+1
=C=-=2
The particular solutionis y—1= —2x
x+1
= (y—1)(x+1)=—2x
[2%2]
= (y-1)(x+1)+2x=0

Find the equation of a curve passing through
origin if the slope of the tangent to the curve at any
point (v, y) is equal to the square of the difference
of the abscissa and ordinate of the point.

[NCERT Exemp. Ex. 9.3, Q. 31, Page 195]

Slope of tangent to the curve= d—y and difference
of abscissa and ordinate = x — y

According to the questlon

=(x—-y) ...(0)

Putx-y=z
_Ay _dz
dx dx
I
dx dx
On substituting these values in Eq. (i), we get
_z_
dx
=1-z'= dz
dx
= dx = 4z

1-2°
On integrating both sides, we get

J-dxzj- alz2

71g

1+z
1_

+C

Q.13.

Ans.

= x:llong_y +C
2 Tl-x+y ...(ii)
Since, the curve passes through the origin.
Ozllo 1+0-0 .
2 1-0+0
=C=0 [2%4]
On substituting the value of C in EQ. (ii), we get
x:llog I+x-y
2 I-x+y
- 2x210g1+x7_y
I-x+y
- o = I+x-y
l-x+y
=S(1-x+y)e =l+x-y

[2%4]
Find the equation of a curve passing through
the point (1, 1), if the tangent drawn at any point
P(x, y) on the curve meets the coordinate axes at A
and B such that P is the mid-point of AB.

[NCERT Exemp. Ex. 9.3, Q. 32, Page 195]
The below figure obtained by the given information

N
\\
(0, 2y) B
P
(x, y) A(Zx, 0)
10 N\

Let the coordinate of the point P is (x,y). It is given
that, P is mid-point of AB

So, the coordinates of points A and B are (2x, 0) and
(0, 2y), respectively.

~.Slope of AB=2"2Y __¥
2x-0 x
Since, the segment AB is a tangent to the curve at P.
Cdy_y
dx  x
S
v X

On integrating both sides, we get
logy =-logx +logC

logy = logE
x
Since, the given curve passes through (1, 1).
. logl= log%
= 0=logC
= c=1
1
. logy=log—
x
1
= y=-—
x
= ay=1 [5]
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Q. 14. The population of a village increases continuously

Ans.

Q.15.

Ans.

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? [NCERT Misc. Ex. Q. 15, Page 421]
Let the population at any instant (f) be .
It is given that the rate of increase of population is
proportional to the number of inhabitants at any
instant.

Ay

Loy

d

= d—}: =ky (kisa constant)

:>d—y=kdt
y

Integrating both sides, we get :

log y=kt+ C

In the year 1999, t=0 and y=20,000
Therefore, we get :

log 20,000=C

In the year 2004, t = 5 and y = 25,000.
Therefore, we get :

Q)

.(2)

log 25,000 = k.5+C:>5k=log(25'000j=10g(§j[21/2]

20,000
1 5
k==log| =
= k~1iog[2)

In the year 2009, t =10 years.
Now, on substituting the values of t, k, and C in
equation (1), we get :

2
= log y=10g{20,000><(jj }

y=20,000x§x§
4" 4

..(3)

=

= y=31,250
Hence, the population of the village in 2009 will be
31,250. [214]
Find a particular solution of the differential
equation (x - y) (dx + dy) = dx — dy, given that
y =-1, whenx = 0. (Hint : putx-y =)

[NCERT Misc. Ex. Q. 11, Page 420]

(x—y)(dx+dy)=dx—-dy
= (x—y+Ddy=(1-x+y)dx

- dy _l-x+y
dx x-y+1
- dy _1-(x-y) (D)
dx 1+(x-y)
Letx—y=t.
d dt
= E(X—y)—a
N _dy _at
dx dx
N _dt _dy

dx  dx

Q. 16.

Ans.

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

Lt _1-t
dx 1+t
dt (l—tJ
= —=1-]—
dx 1+t
- £=(1+t)—(1—t)
dx 1+t
dt 2t
= — =
dx 1+t

= [l%t]dt 2dx

N [1+1]dt=2dx @)
t (2]
Integrating both sides, we get :
t+log|t|=2x+C
= (x—y)+log|x—y|=2x+C
= loglx—y|=x+y+C

Now, y=-lat x=0. ...(3)
Therefore, equation (3) becomes :

log 1=0-1+C
= C=1
Substituting C = 1 in equation (3) we get :
loglx—y|=x+y+1
This is the required particular solution of the given
differential equation. [214]
Find the general solution :

sec” x tan ydx+sec’y tan xdy =0

[NCERT Ex. 9.4, Q. 4, Page 396]
The given differential equation is :
sec’ x tan ydx+sec’y tan xdy =0

sec’ x tan ydx+sec’y tan xdy 0

tanxtany
2 2
sec” x sec
= —dx+ de =0
tanx tany
2 2
N sec’x , __SeC’y

tanx tany

Integrating both sides of this equation, we get :

2
sec’ x
I dx

_ __[ sec’y p
tanx tany
Let tanx =t.
dt

d
-~ (tanx)=
(tanx) o

dx

) dt
sec’x =—
dx

= sec’ xdx =dt

=

sec’ x

1
Now, _[ an dx = I;dt.
=logt

=log(tan x)
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Q.17.

Ans.

Q.18.

Ans.

2
Similarly, J‘%dy =log(tany). [2Y4]

Substituting these values in equation (1), we get :
log(tan x) = —log(tan y) + log C

= log(tan x)—log[tC ]
any

= tanx =

tany
= tanxtany=C 2]
This is the required general solution of the given
differential equation.

Find the general solution :

(e" + e"‘)dy —(e"—e7)dx=0.

[NCERT Ex. 9.4, Q. 5, Page 396]
The given differential equation is :

(e‘Y +e’x)dy—(ex —e")dx=0

= (e"+e™)dy=(e" —e " )dx
e"—e"
dy = d
= y { e ex} x

Integrating both sides of this equation, we get :
et —e”
dy = dx+C
I 4 I L* + e*}

ef—e”
:>y=J.LX +6X}dx+C
Let (e* +e7) =t [244]

Differentiating both sides with respect to x, we get :

d, . .. dt
—(e +e ) =—
dx dx

X =X dt

= - =—
dt

= (e" —e")dx =dt
Substituting this value in equation (1), we get :
1
=|-dt+C

v=[;
=y=log(t)+C
=y=log(e"+e™)+C [2%4]
This is the required general solution of the given
differential equation.

Find the general solution :
4y _ sin™ x
dx [NCERT Ex. 9.4, Q. 9, Page 396]
The given differential equation
dy_ sin”' x
dx
= dy=sin"' xdx
Integrating both sides, we get :
J.dy = jsin’l xdx

= y= J‘(sin’1 x.1)dx

Q.19.

Ans.

= y= sin’lx..[(l)dx - J‘K;;(sin1 x)._[(l)dxﬂdx

I-x
= y—xsm1x+.[ —dx
1-x
(1)
Let
1-x* =t
:>i(1—x2):£
dx dx
= —2x :ﬂ
dx
1
= xdx = ——dt
2 [2%]
Substituting this value in equation (1), we get :
1
=xsin x+ | —=dt
Y Iz«ﬁ
1 L
— ysin”!
= y=xsin x+5.‘[(t) 2dt
L
= y=xsin'x+ L4
y= 21
2
= y=xsin"x++/t +C
= y=xsin" x+v1-x> +C [24]

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

Find the general solution :
e tanydx +(1-e*)sec’ydy =0
[NCERT Ex. 9.4, Q. 10, Page 396]
The given differential equation is :
e“tanydx +(1—e")sec’ y dy=0
(1-e")sec’y dy=—e" tan ydx
Separating the variables, we get :

sec’y —e

dy= dx

x

tany I-e

Integrating both sides, we get :

sec’ y —e*
-[tany dy:-[l—exdx (1)
Let
tany =u.
d du
= @(tan y)= @
= sec’y= du
dy
= sec’ydy=du

2
. J‘ﬁd]/ = Jdl =logu =log(tany)
tany u [272]
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Q. 20.

Ans.

Now, Let
1—e*—t
d
S—(-€")=
dx( €)= dx
L dt
= - =—
dx
= —e'dx=dt
= I—:logt—log(l e")

1—¢*

in equation (1), we get :
= log(tan y)=log(l1-¢")+1ogC

= log(tany) = log[C(l —e* )]

= tany=C(1-¢")

[2%2]
This is the required general solution of the given
differential equation.

Find a particular solution satisfying the given
condition :

(x3+x2+x+1)j—y=2x2+x;y=1whenx=0
x

[NCERT Ex. 9.4, Q. 11, Page 396]
The given differential equation is :

(x3+x2+x+1)g—y:2x2+x
x

dy 2x* +x
= T
dx (X +x*+x+1)
2
- dy = 2x" +x

—— —dx
(x +1)(x* +1)
Integrating both sides, we get :

2x* +x

..(D)
Iy -[(x+1)(x +1)

2x7 +x A  Bx+C
et —————=—— —. ...(2)
(x+D(x"+1) x+1 x"+1
2% +x A+ A+(Bx+C)(x+1)

(x+D(x* +1) (x+D)(x* +1)
2x° +x=Ax"+A+Bx* +Bx+Cx+C
2x° +x=(A+B)x* +(B+C)x +(A+C)
(2]
Comparing the coefficients of x* and x, we get :
A+B=2

=

=

B+C=1
A+C=0
Solving these equations, we get :
A= l,B :é, and C=_—1

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

2x° +x 11

1 L 1Gx-1)
(x+1)(x*+1) 27 (x+1) 2(x*+1)
Therefore, equation (1) becomes :

Q.21.

Ans.

jdy:ljidx+lj3f_ldx

=Yy=

I

71 +1 +
Slog(x+1)

Sy= %log(x +1) +Zlog(x2 + 1)—%tan"x+C

= %[ﬂog(x +1)+3log(x* + 1)] - %’ran’l x+C

= y=i[(x+1)2(x2 +1)3}—%tan"x+c -(3)
Now, y =1 when x =0.

1 1
= I==log(l)~=tan' 0+ C
4og() 2an

= I:lx 0—l><0+C
4 2

=C=1
[2%2]
Substituting C = 1in equation (3), we get :

y—f[log(x+1) (x? +1)J ftan x+1

Find a particular solution satisfying the given
condition :

x(xz—l)z—y=1;y=0whenx=2
x

[NCERT Ex. 9.4, Q. 12, Page 396]

dy
_)=2L=1
x(x )dx

- x(x2 —1)
1
EECT

Integrating both sides, we get :

[ =l e

= dy =

—1)x+1) e

1 A B C
e ) x xol xal +(2)
1 _ 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-A

x(x—=1)(x+1)

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

A+B+C=0 [2%4]

Solving these equations, we get B =% and C=%
Substituting the values of A, B, and C in equation
(2), we get :

1 -1 1 1

=—+ +
x(x-D(x+1) x 2(x-1) 2(x+1)
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Q.22.

Ans.

Therefore, equation (1) becomes :

1, 11 ;1
jdy=—[;dx+5[ﬁdx+5jﬁdx

= y=—logx+%log(x—l)+%log(x+l)+logk
2 p—
- yzllog{k (x 12(x+1)}
2 X
Now, y=0when x=2.
2 —_—
- Ozllog{k 2 1)(2+1)}
2 4
3k*
log| — |=0
:og[ 2 ]
2
3Ky
4
= 3k* =4
= o4
3

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

y zélogr(x—l)(x +1)}

3x?

) ;108{4(22 21)}
g [2%4]

Find the equation of a curve passing through the
point (0, 0) and whose differential equationis y’ =
e*sin x. [NCERT Ex. 9.4, Q. 15, Page 396]

The differential equation of the curveis :

y'=e’sinx
= dy =e"sinx
dx
= dy=e"sinxdx
Integrating both sides, we get :
de = J'ex sin xdx
Let

I:Jex sin xdx.
d y
= I=sinx|e’dx— || —(sinx).|e*dx |dx
Jerd- [ infeas)

= [=sinx.e" —Jcosx.e*dx

= I=sinx.e - {cosx.je"dxﬂ(%(cosx)._[e"dxjdx}
= I=sinx.e” —[cosx.e‘ —j(—sinx).e‘*dx}

= [=e"sinx—e*cosx—1

= 2] =e"(sinx —cosx)

e”(sinx — cosx)

= I=
2 (2]
Substituting this value in equation (1), we get :
_e (smx—cosx)+C )

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

0/cs _
0= ¢ (sin0 cosO)+C

= 01020 ¢
2

= C=—
2

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

_ e*(sinx — cosx) N 1
2 2
= 2y =e*(sinx —cosx)+1
= 2y-l=e"(sinx —cosx)
Hence, the required equation of the curve is

[2%2]

2y —1=¢"(sinx —cosx)

. Find the equation of a curve passing through the

point (0, —2) given that at any point (x, y) 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. [NCERT Ex. 9.4, Q. 17, Page 396]
Let x and y be 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, 4y
According to the given information, we get dx
Y _y
s dx
= ydy=xdx
Integrating both sides, we get :
j ydy= dex
2 2

= L_X.c
2 2

=y’ -x"=2C

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

o (=2 -0"=2C

= 2C=4

Substituting 2C = 4 in equation (1), we get :
]/2 _xt=4

This is the required equation of the curve. [5]

. At any point (x, y) of a curve, the slope of the

tangent is twice the slope of the line segment
joining the point of contact to the point (-4, -3).
Find the equation of the curve given that it passes
through (-2,1). [NCERT Ex. 9.4, Q. 18, Page 396]
It is given that (x, y) is the point of contact of the
curve and its tangent.

The slope (m,) of the line segment joining (x, y)

and (-4, —3)is L3
x+4
We know that the slope of the tangent to the curve

is given by the relation, Z—y
X

.. Slope (m,) of the tangent=g—y
X

According to the given information,
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Q. 25.

Ans.

m, =2m,
dl_2(y+3)
dx x+4
:diy: 2dx
y+3 x+4

=

[2%2]
Integrating both sides, we get :

dy ¢ dx
j 2jx+4

y+3_
log(y +3) =2log(x +4)+1ogC

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

= y+3=C(x+4)

.1
This is the general equation of the curve.

It is given that it passes through point (-2, 1)
= 143=C(-2+4)’

= 4=4C

= C=1

Substituting C=1 in equation (1), we get :
y+3=(x+4)y [24]
This is the required equation of the curve.

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.

[NCERT Ex. 9.4, Q. 19, Page 396]
Let the rate of change of the volume of the balloon
be k (where k is a constant).
o _
dt
= 40302k | Volume of sphere:ﬂm'3

dt\3 3

= k

= iﬂ.Srz.ﬂ =k
3 dt
= Axridr = kdt

Integrating both sides, we get :
4 [rdr = k[dt

r}
= 472'.?=kt+C

= 4zr’ =3(kt+C) ..
Now, att=0,r=3:
= 47 x3’ =3(k x0+C)
= 1087=3C
= C=367
Att=3,r=6:
=4 x6’=3(k x 3+C)
= 8647 =3(3k +367)
= 3k =-2887 —367=252x
= k=84r [2%4]

Substituting the values of k and C in equation (1),
we get :

Ans.

Q.27.

Ans.

4rr’ =3[84xt +367]
= 4xr’ = 47(63t +27)

= r=63t+27

1
= r=(63t+27)*

[2%2]

Thus, the radius of the balloon after t seconds is

1
(63t+27)>

. In a bank, principal increases continuously at the

rate of r% per year. Find the value of r if Rs 100
double itself in 10 years (log,2 = 0.6931).

[NCERT Ex. 9.4, Q. 20, Page 397]
Letp, t, and r represent the principal, time, and rate
of interest, respectively.
It is given that the principal increases continuously
at the rate of r% per year.

:LP:(LJ,,
dt 100

D@Z(L]dt
p 100

Integrating both sides, we get :
-

p 100
rt

=1 =—+k
8P =100

r—t+k

- p=el®

..(1)
(2]

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

=100=¢"

Now, if =10, then p= 2 x 100=200

Therefore, equation (1) becomes :

(2)

200=¢""
= 200=¢".¢"

= 200=¢".100

= e=2

r
= —=log,2
10 8Ee

= L _0.6931
10
= r=6931

Hence, the value of r is 6.39% [2Y4]
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
[NCERT Ex. 9.4, Q. 22, Page 397]
Let y be the number of bacteria at any instant t.

present?

It is given that the rate of growth of the bacteria is
proportional to the number present.
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Ay
oY
= % =ky (Where k is a constant)
= dy _ kdt

y

Integrating both sides, we get :

dy

—~=k|dt

‘[y I

=logy=kt+C ..(1)

Let y, be the number of bacteria at =0

=logy,=C

Substituting the value of C in equation (1), we get :
log y = kt+logy,

= logy—-log y, =kt

= log (yj =kt
Yo

- kt = log[y] )
Yo
Also, it is given that the number of bacteria
increases by 10% in 2 hours.
110

y:@yo
y_1
y, 10

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

11
k2 =log| —
g(loj
1 11
=k =—log| —
2 g(loj
Therefore, equation (2) becomes :
llogtﬂj.t =log v
2 10 Yo
Zlog[y]
. Yo
log 1
10
Now, let the time when the number of bacteria

increases from 1,00,000 to 2,00,000 be .
=>y=2y,att=t

[2%2]

From equation (4), we get :

2log[y]
- Yo) _ 2log?2
log(ﬂj log[ﬂj
10 10

hours the number of bacteria

increases from 1,00,000 to 2,00,000. [2V%]

Q. 28. Show that the given differential equation is

Ans.

homogeneous and solve
(x* +xy)dy = (x> + y*)dx

[NCERT Ex. 9.5, Q. 1, Page 406]
The given differential equation, i.e.,
(x* +xy)dy = (x* +y*)dx can be weeritten as :

ﬂ_xl_'_yz
dx X’ +xy

xZ + 2
F(x,y) =2

Let . )

X" +Xxy

Now, E(ix, iy) = 20+ )"
(e + ) ()

2 2 (1
= 2 Fyy) w
[2%2]

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

To solve it, we make the substitution as :

y=uvx

Differentiating both sides with respect to x, we get :
dy dv

L =v4+x—
dx dx

X% +xy

Substituting the values of V and Zl in equation in
x
equation (1), we get :
dv  x*+(vx)’

VHX—=—
dx  x" +x(vx)

dv  1+7*
= Utx—=
dx 1+v
dv 1+7*
= X—= -0
dx 1+v
_(1+Uz)—v(1+v)
1+v
dv 1-v
= X—=—
dx 1+v
= (H—v)zdvzd—x
1-v X
2-1
2[ +U]dv=d—x
1-v X

= (i—ljdv:d—x
1-v X

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

= v=-2log(l-v)—logx+logk
= v=Io _L
g_x(l—v)2
= 1=log%
i
L x
¥, [ kx
- x Og_(x—y)z}
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Q.29.

Ans.

kx 4
;=¢
(x-y)
R v
= (x—y) =kxe *

[2%2]
This is the required solution of the given differential
equation.
Show that the given differential equation is
homogeneous and solve y,=x+7y .
x

[NCERT Ex. 9.5, Q. 2, Page 406]

The given differential equation is :

Xty
x
N dy _x+y
dx x
Let F(x,y) =Y. (1)
Now, F(ix, 1y) =224
X
_Xx+y
x
="F(x,y)
The given differential equation is :
_X+Y
x
dy x+y
= L ="
e ..(1)
Let  F(x,y)=2"Y.
x
Now, F(ix, /y) =224
Ax
=2V =R (x,y)
X [2%2]
Thus, the given equation is a homogeneous
equation.
To solve it, we make the substitution as :
y=ox

Differentiating both sides with respect to x, we get

dv

—~=0+x—

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

dv  x+ox

VEX—=

dx x

dv
= v+x—=1+v

dx

x@ =1

dx

= dov = d—x
x
Integrating both sides, we get :
v=Ilog x+C
= ¥y_ logx+C
x

= y=xlogx+Cx

Q. 30.

Ans.

This is the required solution of the given differential
equation. [27%]
Show that the given differential equation is
homogeneous and solve
(x=y)dy —(x+y)dx =0

[NCERT Ex. 9.5, Q. 3, Page 406]
The given differential equation is :

(x—y)dy —(x+y)dx =0

., dy_xty
dx x-y
Let F(x,y):u.
x-y
(i dy) = 22X 2Y
Ax—=2y
_xty ..(1)
x-y
=1"F(x,y)
Thus, the given differential equation is a

homogeneous equation.
To solve it, we make the substitution as :
y=ox
d d
= —(y)=—(vx
o (v) o (vx)

= —Z=v+x—

Substituting the values of y and 4y in equation (1),
we get : dx

dv x+ovx 1+v
v+x—= =—
dx x-ovx 1-v
dv 140
X—=——-0
dx 1-v
xdl_1+v—v(1—v)
dx 1-v
dv  1+7°
= X—=
dx 1-v
1-v dx
= =—

(+0)" %

1 v dx
= == = |dvo=—
1+0° 1-v X

Integrating both sides, we get :

[2]
tan"v—%log(l+vz):logx+C
2
= tan‘l[yj—llog[H(yj }zlogx+C
x) 2 x
2 2
= tanl(y)—llog[x +2y ]zlogx+C
x) 2 x

=tan™’ (y j— l':log(x2 +y°) - logxz] =logx+C
x) 2

= tan”' (yjz llog(x2 +y°)+C
x ) 2

This is the required solution of the given differential
equation. (2]
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Q. 31.

Ans.

Q.32

Ans.

Show that the given differential equation is
homogeneous and solve (x* —y*)dx +2xydy =0

[NCERT Ex. 9.5, Q. 4, Page 406]
The given differential equation is

(* —y*)dx +2xydy =0

dx 2xy
LetF(x,y) = _(xzzx_yyz)
| _| 7 -(y)®
- F(ix/ﬂb’){ 2(Ax)(4y) }
B Gl BTN
2xy

[2%2]
Therefore, the given differential equation is a
homogeneous equation.

To solve it, we make the substitutions as :
y=0vx

d d
= E(]/):E(Ux)

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

U+xdz;__{xz—(vx)21

dx 2x.(ox)
dv v* -1
VHX—=
dx 20
dv v* -1
= X—= -
dx 20
0t —1-2¢°
20
1+9°
Lol [0
dx 20
2
vz dv= _dx
1+ X

Integrating both sides, we get :

log (1+v°) =-logx +logC = logE
x

= l+0°==
x

2
= {Hyz}:c
x X

= xX+y'=Cx

This is the required solution of the differential
equation. [21%]
Show that the given differential equation is
homogeneous and solve

xzd—y=x2—2y2+xy-

dx
[NCERT Ex. 9.5, Q. 5, Page 406]

The given differential equation is
xzd—y:x2 -2y  +xy
dx

Q. 33.

Ans.

xzd—y:xz—2y2+xy
dx
dy  x*-2y+uxy )
P

2 _h2
Let p(x,y):xzw
X

(Ax)" = 2(Ay)’ + (Ax)(Ay)

S F(Ax,Ay) = )

_ x2 _2y22 + Xy _ lO.F(x,y)
[2%2]
Therefore, the given differential equation is a
homogeneous equation.

To solve it, we make the substitution as :

y=0vx
= d—y = v+x@
dx dx

Substituting the values of y and Z—y in equation (1),
x

we get :
x* = 2(vx)* + x.(vx
st 200 ()
dx X
= v+x@:1—202+v
x
= xd—vzl—}zj2
dx
dv dx
= et
1-20°  «x
1 do dx
= 57 =—
27_02 X
2
1 do dx
=—. ==
2

ol

Integrating both sides, we get :

1
——+0
: 11 log\/lE =log|x|+C
2% |-
V2o V2
1Ly
1 \E x
= ——=lo =log|x|+C
2o«
1 x+«/§y
= —=log|—=—+ =log|x|+C

This is the required solution for the given
differential equation. [274]
Show that the given differential equation is

homogeneous and solve x dy — ydx = \|x* + y* dx
[NCERT Ex. 9.5, Q. 6, Page 406]

x dy —ydx =\/x* +y dx
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B xdy:[y+dx2+yz]dx
dy _yryxr iyt (1)

dx X

2 2
Let F(x,y):y+ rry

F(x, Ay) = Ax +J(Ax) +(Ay)’

Ax

2 2
SINE Y 50 R(x,y)
X

[2%2]
Therefore, the given differential equation is a
homogeneous equation.

To solve it, we make the substitution as

y=ux

= )=o)

dy dv
—~=04+x—
dx dx
Substituting the values of v and dy in equation (1),
we get : dx
U+xdl_ vx + /2% + (vx)°
dx x
= v+xd—v:v+x/1+v2
dx
do _dx

=
N+ X
Integrating both sides, we get :

log|v +V1+0°

=log|x| +1ogC

2
= log z4—1/14—]V—z =log|Cx|
x x
’ 2 2
= logu =log|Cx|
x
= Y+t +yt =Cx°

This is the required solution of the given differential
equation. [274]

Q. 34. Show that the given differential equation is
homogeneous and solve

o
(o

[NCERT Ex. 9.5, Q. 7, Page 406]

Ans. The given differential equation is

ol
(2o

ay xcos[%} + ysin[%j Y
dx ysin (1) -Xx cos(zj x
x x
xcos(zJ + ysm(zj y
Let F(x,y X X
o2l
x

+
<
8,
=]
VR
R |R <

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

Yy =0x
:>—y:0+x@
dx dx

Substituting the values of y and 4y in equation (1),
we get : dx

dv  (xcosv+vxsinv).vx
UtXx—=

dx  (vxsinv-—xcosv).x

dv vcosv+v’sinv
=> v+x—=—-—-——"—
dx vSINv — COSV

dv wvcosv+v'sinv
x—=—"""> " 9

= -5 .
dx vsinv — cosv

- xdv_vcosv+'02sinv—vzsinv+vcosv
dx vsinov — cosv
do 2vcosv

= X—=

dx wvsinv—cosv
vsinov — cosv 2dx
=5 —|dv="

VCoSU X
= (tanv—ljdv:%x
v X

Integrating both sides, we get :
log(sec v)—log v =2logx +logC

= log(secvj = log(sz)
v

N (secvj oy
v
B secv =Cx’v
= sec(z] —c Y
x x
= sec(zj =Cxy
x
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Q. 35.

Ans.

(yj I 11
cos| = |[=—=—.—
x) Cxy Cuy

xycos(zj =k [k = ij
X C [2v4]

This is the required solution of the given differential
equation. [2V4]
Show that the given differential equation is
homogeneous and solve

xdy—y+xsin(yj=0

=

dx x
[NCERT Ex. 9.5, Q. 8, Page 406]

xd—y—y+xsin(1J=0
dx x

= &
dx X
Let (1)
y —xsin(zj
x
F(x,y)=———=.
x
Ay —Ax sin[%j
F(Ax,Ay) = X
Ax
y —xsin(zj
= — Y Fxy)
x

[2%2]
Therefore, the given differential equation is a
homogeneous equation.

To solve it, we make the substitution as :

y=ux
d d
= E(y )= a(vx)
dy dv
= L =U+X—
dx dx
Substituting the values of y and Z—y in equation (1)
X
we get;
dv vx—xsinv
VHX— =
dx X
dv
= v+x—=v-sinv
dx
v _dr
sinv  x
dx

= cosecvdy = ——
X

Integrating both sides, we get :

log|cosecv — cotv| = —log x +log C = logS
x

= cosec (lj —cot (zj = E
X X X

Q. 36.

Ans.

= x{l—cos(yﬂ :Csin[zJ
X X
[2%2]

This is the required solution of the given differential
equation.
Show that the given differential equation is
homogeneous and solve
ydx + xlog[y)dy —2xdy=0.

x

[NCERT Ex. 9.5, Q. 9, Page 406]

ydx + xlog[zjdy —2xdy =0

x

ydx = {Zx —xlog (yﬂ dy
x

=
- ;Ly vy
*oox- xlog[zj
X
Let F(x,y)=—4 . (1)
2x - xlog[zj
X
. F(Ax,Ay) = 2y -
2(2x) f(ix)log(ﬂ—yj
X
Y A F(x,y)

2x - log[lJ
x

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

y=uox
3d—y=—(vx)

dx dx
Wy B

dx dx

Substituting the values of y and 4y in equation (1),
we get : dx

vx
v+ X—=—————
dx 2x-xlogv
dv v
= VHX—=
dx 2-logv
dv v
= X—= -0
dx 2-logv
dv v-2v+vlogv
= X—=—— "0
dx 2-logv
dv vlogv-v
= -0
dx 2-logv
2—-logv dx
= -

_£798Y =
v(logv—1) X

1+(1-logv) i _dx
v(logv—1) X
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Q.37.

Ans.

1 1 dx
> | ——|dv=—-
v(logv-1) v X
Integrating both sides, we get :

1 1 1
J.v(logv -1) dv—_[;dv - J;dx

—logv =logx +1logC --(2)

- J‘ dv
v(logv—1)

Let
logv-1=
d dt
= —(1 -)=—
dv(ogv ) dv
1 dt
= —=—
v dv
= @:dt
v

[2%2]

Therefore, equation (1) becomes :

= I%—logv:logx+log€
= logt— log[lj =log(Cx)
x
= log{log(zj - 1} - log(zj =log(Cx)
x x
log[z)—l
= log + =log(Cx)
x
= i[log(z]—l} =Cx
y x
= log(zj -1=Cy
x

This is the required solution of the given differential
equation. [27%]
Show that the given differential equation is
homogeneous and solve

(1+ e”de + ey[l—xjdy =0
y

[NCERT Ex. 9.5, Q. 10, Page 406]

[1+ey]dx+ey[l—x]dy =0
Yy

Q. 38.

Ans.

o (1 _xj
LetF(x,y)=—— 27

X

1+e'
Ax 1 x

F(Ax, Ay) = VA I 20 F(x,y)
1+e* 1+eY

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

x = oy
d d

= @(x) —@(W)

dx do

— =0+ yi

dy dy

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

dv —e’(1-v)
Vty—=———
dy I+e
dv —e’ +ve’
= —=—
dy 1+e”
dv —e’ +ve’ —v—uve’
= yiz—v
dy l+e
do v+e’
= yiz_ v
dy l+e

:{Hev}dv:—dy
v+e y

Integrating both sides, we get :

[2%2]

= log(v+e”)=-logy+1logC = log[c]
Yy

x 31 C
= | =+e' |=—
y y

= x+ye’=C

This is the required solution of the given differential
equation. [272]
Find the particular solution satisfying the given
condition :

(x+y)dy+(x—y)dx=0;y=1whenx=1
[NCERT Ex. 9.5, Q. 11, Page 406]
(x+y)dy+(x—y)dx=0

= (x+y)dy =—(x—y)dx
= dy _~x-y) (1)
dx  x+y
Let Fx,y)=—3 =)
x+y
_—(Ax-1y)
F(Ax,Ay) = A=y

7_(x_]/): 0.
" ety A" F(x,y)

Therefore, the given differential equation is a
homogeneous equation.
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Q. 39.

Ans.

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

d d
:E(y)—a(m)
= L=0+x—

Substituting the values of y and 4 in equation (1),
we get : dx

dv —(x vX)
VHX—=——t
dx  x+ox
dv wv-1
= v+xX—=
dx v+l
dv v-1 v—1-v(v+1)
= P e R Pt S
dx ov+1 v+1
dv v-1-v"-v —(1“‘02)
= X—= =
dx dv+1 v+1
+1
N (v z)dv———x
1+v X
v 1 dx
= -+ > |do=——
1+0° 140 X

Integrating both sides, we get :

lIog(l +v7)+tan" o =—logx +k
= log(1+0%)+2tan™ v =—2log x + 2k
= log[ (1+2%) x2}+2tan'l v=2k

zlog[[ J }+2tan'y: 2k
X
)

= log(x v +2tan~' L =2k ..(2)
x

(2]

Now y=1atx=1

= log2+2tan"'1=2k

= 10g2+2x%=2k

= % +log2=2k
Substituting the value of 2k in equation (2), we
get :
log(x*+y*)+2tan™ [y]: T tlog2

x) 2
This is the required solution of the given differential
equation. [274]

Find the particular solution satisfying the given
condition :

xzdy+(xy+y2)dx=0;y=1whenx=1
[NCERT Ex. 9.5, Q. 12, Page 406]
Xdy +(xy+y*)dx =0

= X’dy =—(xy+y* )dx
2
. dy _ Gy +y)
dx X (1)
2
Let F(x,y)=—CY*+Y)
X
Jxy+(hy)
o B gy <09

(2x)’

Q. 40.

Ans.

—(xy+vy°
_~y+y) yxz Y ):)VO.F(x,y)

Therefore, the given differential equation is a
homogeneous equation

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

d d
ﬁa(y)—a(vx)
= L=v+x—

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

~| x.0x + (vx)’
N K 0 I
dx x?
= x@:—vz—Zv:—v(v+2)
dx
dv dx

v(v+2):_7

u(v+2) X
IENSE P
2lv v+2 X

Integrating both sides, we get :

[2%2]

%[logv—log(v+2)]:—logx+logC
= l10 2 =10 <
2 & v+2 gx

5
= ==
v+2 X

+
¥ >
- &1
Yin ¥
x 2
R y ¢
y+2x x
2
= Y ¢ (2)
y+2x
Now, y=1at x=1.
= 1 e
1+2
= CZ:1

3

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

y 1

y+2x_3

=y+2x=3x"y

This is the required solution of the given differential
equation. [214]
Find the particular solution satisfying the given
condition :

{xsinz(y]—y]dx+xdy =0,y = %when x=1
x

[NCERT Ex. 9.5, Q. 13, Page 406]

|:xsin2 [y]— y:|dx +xdy=0
x
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~|xsin?| ¥ -y
= dl: |: X =l
dx x

[xsm2 % -y
Let F(x,y)= =
x

- )»x.sinz[ﬂx]—/ly}
Ay
F(Ax,2y)=—=

Ax

xsin® % —y}
=—= =2"F(x,y)

X

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

Yy =0x

d d
= E(y)—a(vx)
dy dv

~L=pt+x=—
dx

=

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

do —|:xsin v—va
vtx—=—"b =
dx X
do
= U+x— |:sm v v]—v—sm v
dx
dv . 2
= X—=-—sin’v
dx
do dx
sinv  dx
= cosec’vdv = _dx
X [274]

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

= cotv=10g|x|+C
= cot| £ =log|x|+1ogC
x
= cot| £ =log|Cx|
X ..(2)
Now, y=%atx:1.

= cot % =log|C]|

= 1=logC
= C=¢'=e
Substituting C=e¢ in equation (2), we get :

cot []/ ] =log|ex|
x

This is the required solution of the given differential
equation. [22]

Q. 41. Find the particular solution satisfying the given

condition :
dy y+cosec ¥ =0;y=0whenx=1
dx x X

[NCERT Ex. 9.5, Q. 14, Page 406]

Ans.

Q. 42.

Ans.

d
= WY cose (y] )
Let F(x,y)= ——cose (yj
x
F(Ax,Ay) ——cose [Mj
A
= F(Ax,2y)= —cosec[ ]

( ’y)_}" F(x’y) [21/2]

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

y=ux
d d

:E(y) —a(vx)

dy dv

= ZL=0+x—

dx dx

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

dv
U+ X— =0 —C0Secv
dx

dv dx
cosecv x
. dx
= —sinvdv=—
x

Integrating both sides, we get :
cos v =logx +log C =log|Cx]

Y
= cos| + |=log|Cx
(1 @

This is the required solution of the given differential
equation.

Now, y=0at x=1.

= cos(0) =1logC

= 1=logC

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

COS(Z):mg(ex)

This is the required solution of the given differential

equation. [214]

Find the particular solution satisfying the given

condition :

2y
d.

2xy+y’ —2x"—2=0;y =2whenx =1
x

[NCERT Ex. 9.5, Q. 15, Page 406]

2xy+y2—2x2%=0

= 2x? dy _ 2xy +y°
dx
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2
- dy _2xy+y (1)
dx 2x?
2
Let F(r, y)=24*Y
2x
20x)(Ay) + (y)?
F(ix, WFW

2xy+yt L,
=— < =1"F(x,
P (¢, y)
Therefore, the given differential equation is a
homogeneous equation.
To solve it, we make the substitution as :

y=0x

d d
3E(y)—a(vx)
LN
dx dx

Substituting the value of y and d—yin equation (1),
we get : dx

2
ot xd—v _ 2x(vx) + (vx)

dx 2x?
dv 2v+v°
S U+x—=
dx 2
dv v?
S U+ X—=0+—
x 2
2 dx
= 7d0 =— 1
v x [2%2]

Integrating both sides, we get :
072+1
2. =log|x|+C
-2+1 gl |

- 2. log|x|+C
v

2
-—=1 +C
= Y oglx|

X

= 2 log|x|+C
Yy

Now y=2andx=1

= —l=log(l)+C

= C=-1

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

—z—x:10g|x|—1
Yy

= 2—x:1—10g|x|
y

2x

= y:1—10g|x

,(x#0,x#¢e)

This is the required solution of the given differential
equation. [2%2]

Q. 43. For the differential equation find the general

Ans.

solution :

dy .
—=+2y =sinx
dx [NCERT Ex. 9.6, Q. 1, Page 413]

The given differential equation is Z—y +2y =sinx.
X

Q. 44.

Ans.

This is in the form of

Zl+py:Q (where p=2 and Q =sin x)
X
Now, IF= ejpdx = ejm =e™.

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

y(IF) = [(Qx TF)dx +C
Syet = J‘sinx.ez"dx +C

Let = jsinx.e“
= I=sin x.J e*dx - 'f(di(sin x).Je“dxjdx
x

2x 2x
.. e e
= I=sinx. COSX. dx

2 2
(1)
esinx 1
= I= -=
2 2
cosx.fe“ J[i(cosx)..fe“dxjdx
dx
esinx 1
= I= -
2 2
elx . er
cosx.—— || (—sinx). X
coss ] ()
2x L2 2x
= 1=° Smx—ﬂ—l.f(sinx.e“)dx
2 4
e 1
= [I=—(2sinx—cosx)——I
4 4
2x
= éI:e (2sinx —cosx)
4 4
621
= I=—(2sinx—cosx)

5 [3]
Therefore, equation (1) becomes :
2x

A
Y 5

(2sinx —cosx)+C

1,.. _
>y :g(ZSmx —cosx)+Ce™

This is the required general solution of the given
differential equation. [2]

For the differential equation find the general
solution :

Coszxd—y+y:tanx(0Sx<1)
dx 2

[NCERT Ex. 9.6, Q. 5, Page 413]
The given differential equation is :

dy

cos’x—=+y=tanx
dx

dy

= o +sec’ x.y = sec’ xtanx
x

This equation is in the form of :

Z—y +py =Q (where p =sec’ x and Q =sec’ xtanx)
x
Now, IF=eWX = eI

o2
sec _ tanx.
=e
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Q. 45.

Ans.

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

y(IF) = [(Qx TF)dx +C
ye™ = Je”’“".secz xtanxdx +C

Lettanx =t

= i(tam xX)= a
dx dx

) dt
sec’ x = —
dx

= sec’xdx=dt
Therefore, equation (1) becomes :

yet = J‘(e’.t)dt-r C
= y.e™ = I(t.ef)dt +C

=y =tfedt- J[%(t).fe’dtjdt +C

= ye™ =te - Ie'dt +C

=

[2%2]

= ye" =(t-1)e' +C
= ye™ =(tanx —1)e™* +C

—tanx

= y=(tan x-1)+Ce

[2%2]
For the differential equation find the general
solution :

2, 2y =x"logx
dx

[NCERT Ex. 9.6, Q. 6, Page 413]
The given differential equation is :

LU 2y =x"logx
dx
:d—y+gy =xlogx
dx x

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

Zl+py:Q (wherep:% and Q = xlogx)
X X

Jrac | e, log x
Now, [F=¢'" =¢'x =¢?8% = plo8™ — 4?2 [244]
The general solution of the given differential
equation is given by the relation.

y(IF)= j (Qx IF)dx +C
=yx’= I(xlogx.xz)dx +C
=x'y :j(x3 log x)dx +C

=x’y= logx.jx3dx - j[%(logx).jfdx}dx +C

x* 1 x*
=xy=logx.—— || —=—lx+C
y & 4 '[(x 4}1

4
=x’y= X" logx —ljx3dx+C
4 4

. _x'logx

4
=x’y l.x—+C
4 44

=’y :%x4(4logx—l)+C

1, -2
y=gx (4logx —1)+Cx [2%4]

Q. 46. For the differential equation find the general

Ans.

Q. 47.

Ans.

solution :
xlogxd—y +y= Elogx
dx x

[NCERT Ex. 9.6, Q. 7, Page 413]
The given differential equation is :

xlogxd—er y= Elogx
dx x
.y 2
dx xlogx x*

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

+py=0Q (wherep= and Q = %)

xlogx
1
x ——dx
Now, IF = eIpd = ej“"g
The general solution of the given differential
equation is given by the relation.

y(IF) = [(QxTF)dx +C

= ylogx = J(%longdx +C

:elog(logx) :10g x

Now,

J.[xlzlog x}ix = Zj(log x%j dx

=2 _log x.f%dx - j{%(log x).J.xlzdx}dx}

{111

[ logx 1
=2|- + | —dx
f]

X
5 ,k’ﬁ,l}
X x
:—g(1+logx)
x

[2%2]

Substituting the value of I (%log x] dx in equation,
we get : X

ylogx = —z(l +logx)+C
x

This is the required general solution of the given
differential equation. [21%]

For the differential equation find the general
solution :

(1+ x*)dy + 2xy dx = cot xdx(x # 0)
[NCERT Ex. 9.6, Q. 8, Page 413]

(1+x*)dy + 2xy dx = cot xdx

dy 2xy _ cotx
ot T2
dx 1+x° l+x

This equation is a linear differential equation of the
form :
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Q. 48.

Ans.

Q. 49.

Ans.

Z—y-i—py =Q (wherep=
b

2x
1+x2

_ cotx
1+x°

dQ

)

2
Now, IF = ¢l™ = olivw

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

y(IF) = [(Qx TF)dx +C
= y(1+x) = j[ cotx x(l+x2)}1x +C
X

= y(l+x) = Jcotxdx +C

dx 2
— elog(l+x ) =1+ x2

1+

= y(1+x*)=log|sinx|+C [5]
For the differential equation find the general
solution :

xd—y+y—x+xycotx=0(x10)
dx

[NCERT Ex. 9.6, Q. 9, Page 414]

xd—y+y—x+xycotx:0
dx
= xd—y+y(1+xcotx):x
dx

= d—y+[l+cotxjy=1
dx \x

This equation is a linear differential equation of the
form :

d—y+py =Q (wherep:l+cot x and Q=1)
dx x

1
NOW, IF = ej-VdX _ EI[;HOH}M — elngx+log(sinx)

— elog(xslnx) = xsin x.

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

y(IF) = [(Qx IF)dx +C
= y(xsinx) = I(l x xsin x)dx +C
= y(xsinx) = I(x sinx)dx +C
= y(xsinx) = xjsin xdx — f[%(x).Jsin xdx} +C

= y(xsinx)=x(—cosx) —Il.(—cosx)dx +C

:>y(xsinx) =—-xcosx +sinx +C

—Xxcosx sinx C
= =— T —
xsinx xsinx xsinx
1 C
= y=—-cotx+—+—;
x xsinx

[5]
For the differential equation find the general
solution :

(x+ y)jl =1
* [NCERT Ex. 9.6, Q. 10, Page 414]

y

dy 1
dx x+y

Ans.

This is a linear differential equation of the form :

%.{_px:Q (Wherepz—l andQ:y)

Now, IF = L [2%4]
The general solution of the given differential
equation is given by the relation.

X(IF) = [ (Qx IF)dy +C

= xe’= J.(y.e’y )dy +C
» , d .
= xe'=y[etdy —I{dy(y)fe /dy}dy-rc
= xel=y(-e’)- J.(—e’y)dy +C
= xel=-ye?-e?+C
= x=-y—-1+Ce¢’

=>x+y+1=Ce’

[2%2]

. For the differential equation, find a particular

solution satisfying the given condition :
ﬂ+ 2ytanx =sinx;y =0 when x=§
[NCERT Ex. 9.6, Q. 13, Page 414]
The given differential equation is
dy

—=+2ytanx =sinx
dx :

This is a linear equation of the form :

Z—y+ py =Q(Wherep =2tanxand Q =sinx)
X
NOW, IF:e'[pdx _ eJZtanxdx _ eZlog‘secx‘ _ elog(sec2 x) _ SeCz ¥

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

y(IF) = [(QxTF)dx +C
= y(sec’x) = I(sin x.sec” x)dx +C
= ysec’x= _[(secx.tan x)dx +C
= ysec’x=secx+C (D)
Now,y:Oatx:%
Therefore,
Oxsec’ L =secZ+C
3 3

0=2+C
C=-=2
Substituting C=-2 in equation (1), we get:

=
=

ysec’x =secx —2

= Y =cosx—2cos’ x

[27]
Hence, the required solution of the given
differential equation is y = cos x —2cos’ x [2%4]

. For the differential equation, find a particular

solution satisfying the given condition :
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;¥ =0 when x=1

x?’

dy
1+ x*)—>+2xy =
( x)dx XY =7

[NCERT Ex. 9.6, Q. 14, Page 414]

Ans.
(1+x ) + 2x 1
T
dy 2xy 1
— 4+ =
dx 1+x> (1+x°)
This is a linear differential equation of the form :
dy 2x
—Z+py = Wherep = =
dx py=Q ( P 1+x ndQ= (1+x)j
J. ‘[ 2xdx
Now, [F=¢"™ = ¢ 1 = glose) _ 1 4 52 [214]
The general solution of the given differential
equation is given by the relation.
y(IF) = [(@x IF)dx +C
= y(l+x*)= (1+x*) dx+C
YL+ J{ X )}1
1+x°)= dx+C
=Y ( * ) -[ e
= y(l+x*)=tan"'x+C
Now,y=0at x=1.
Therefore,
O0=tan™'1+C
= c=-2
4
Substituting C= —% in equation (1), we get :
y(1+x*)=tan"'x - %
This is the required solution of the given differential
equation. [2V4]
Q. 52. For the differential equation, find a particular
solution satisfying the given condition :
ay _ 3ycotx =sin2x;y =2 when x = z
dx 2
[NCERT Ex. 9.6, Q. 15, Page 414]
Ans. The given differential equation is

ay_ 3ycotx =sin2x.
dx

This is a linear differential equation of the form :

%Jf py =Q (where p=-3cotx and Q =sin2x)
x
NOW, Ierjpdx — 673,[“’”(11 — e*310g‘sinx‘

— eIO sin® x| _ 1

- Tsin’x

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

y(IF) = j (Qx IF)dx+C

1
Y. —J.[sm2x 5 }dx+C
sin’x sin’ x

Q. 53.

Ans.

= ycosec'x =2 _[ (cotxcosecx)dx +C

(1)
= ycosec’x = 2cosecx +C
2 3
= = —+ 3
cosec’x cosec’x

= y=-2sin’x +Csin’x
Now, y =2 at x:%.
Therefore, we get:

2=-2+C
= C=4 [24]

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

=y=4sin’x—2sin’ x
This is the required particular solution of the given
differential equation. [274]
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.

[NCERT Ex. 9.6, Q. 16, Page 414]

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

At point (x, y), the slope of the curve will be d—y
According to the given information, dx

dy
— = x4
dx xry
dy
= L -—y=x
dx Y
This is a linear differential equation of the form :
Z—y+py:Q (where p=-1and Q =x)
X
Now, IF=eJW = eJHW =e ™.

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

y(IF) = j(Qx IF)dx + C

= ye = J.xe”‘dx +C ...(1)
Now,
J.xe’*dx = xfe"dx - J.[%(x).'[e“dx}dx.

=—xe " — '[—e”‘dx

=—xe "+ (—e”‘)

=—e"(x+1) [214]

Substituting in equation (1), we get :
ye ' == (x+1)+C
= y=—(x+1)+Ce"
= x+y+1=Ce (2
The curve passes through the origin.
Therefore, equation (2) becomes :
1=C
=C=1
Substituting C = 1 in equation (2), we get :
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Ans.

Q. 55.

Ans.

x+y+l=e¢
Hence, the required equation of curve passing
through the originis x +y +1=¢" [2¥5]

. 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.

[NCERT Ex. 9.6, Q. 17, Page 414]
Let F(x, y) be the curve and let (x, y) be a point on
the curve. The slope of the tangent to the curve at

(x, y)is 4y
dx
According to the given information,
dy
——+5=x+
dx Y
dy
=>—=-y=x-3
dx Y
This is a linear differential equation of the form :
dy

d—+py:Q(wherep:—l and Q=x-15)
b

Now, IF = efpdx = eIH)dX =e™
The general equation of the curve is given by the
relation,

y(IF)=[(Qx IF)x +C
= ye" :J‘(x—S)e'de+C ..(1)

Now,

x x d .
I(x —5)e"dx =(x - S)Ie dx — J‘[a(x - 5).Je dx}dx.
= (x=5)(-¢ )~ [(~e " )dx
=(5-x)e" +(-e™)
=(4-x)e™”
Therefore, equation (1) becomes:
ye "t =(4-x)e" +C
= y=4-x+Ce
= x+y-4=Ce -(2)
[27]
The curve passes through point (0,2)
Therefore, equation (2) becomes :
0+2-4=Ce’
= -2=C
= C==2
Substituting C = -2 in equation (2), we get :
x+y—4=-2¢
= y=4-x-2¢"

This is the required equation of the curve. [2V4]
Prove that x> — 4> = C (x* + y?)? is the general
solution of differential equation (¥* — 3xy?) dx =
(y® - 3x%y) dy, where C is a parameter.

[NCERT Misc. Ex. Q. 4, Page 420]

(x3 - 3xy2)dx = (y3 - 3x2y)dy

dy _ x’ =3xy’

=
dx y'-3x%y

(1)
This is a homogeneous equation. To simplify it, we
need to make the substitution as :

y=0x

d d
ja(y) =E(wf)

d
= S =v+x—

Substituting the values of y and?in equation (1),
x

we get:
do  x —3x(vx)’
O X =S5
dx  (vx)’ —3x"(vx)
dv 1-30°
=  vtx—=
dx v’ -3v
dv 1-30°
= —= _
dx v -3v
dv 1-30" —ov(v’ —30)
= Y= 7 27
dx v’ =30
do 1-2*
= =

xX— 3
dx v -3v
3 —
|2 340 do = ULX
1-v X
Integrating both sides, we get:

3_
J-[vl_;vjdvzlogx+logC' (2

v’ =30 v’dv vdv
Now, dv = -3
ow J( 1-o* ] ¢ -[l—v4 J.l—v4
Let
1-0*=t.
d dt
o= (1-vY)==—
dv( ) do
= 4 4t
dv
= v3dv:—d—
4

—dt 1 1 \
Now, I = JTt = —Zlogt = —Zlog(l -v%)

vdv vdv
And, L=y

Let
v’ =p.

Ly dp 1

1 _ I+p
2 l—p2 2x2

1-p

lo

1+9°
1-v°
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Ans. The equation of a circle in the first quadrant with

Substituting the values of I, and I, in equation (3), ¢ >
centre (a4, a) and radius (1) which touches the

we get: coordinate axes is :
v’ —3v 1 3. [1-7° 2 1
dv =——log(1-v*) -1 (x—a) +(y—a) =a
I[l—v“ Jv 4og( v) 4 81 v @)
Therefore, equation (2) becomes:
2
llog(l—v“)—élog 1+02 =logx +logC' g
-1 (1-2% 1+o? ) =logC'x X5 X
4 -0’ & %
(1 . )4 . Differentiating equation (1) with respect to x, we
= ~ = (C'x) get :
(1-2%) dy
. 2(x—a)+2(y—a)—==0
| 2 dx
ol = (x-a)+(y-a)y'=0
= » 2T o = x—a+yy'—ay'=0
1—<— _ " o_
[ X = x+yy'-a(l+y)=0
2 2) - _x+yy
= (ry) Ty [244]
4(x2_ 2)2 Cl4x4 . . . :
* y , . Substituting the value of a in equation (1), we get :
= (x*-y*) =C*(¥*+¥*) & N oY
[ x+yy (xtyy || _[xtyy
2 2\ _ 2, 2)? x—| —= || +|y =
= (¥ -y)=C(x"+y’) +y' I+y' I+y'
2 2 2
= xz—y2=C(x2+y2) , - (x=y)y' Ly=x] x+yy'
where C=C" (1+y) I+y' I+y'
Hence, the given result is proved. [24] - (- )2y (r—y) = (x+ yy,)z
Q. 56. Form the differential equation of the family of circles = (x-y)’ [1 +(y ')2] =(x+yy')’
in the first quadrant which touch the coordinate Hence, the required differential equation of the
axes. [NCERT Misc. Ex. Q. 5, Page 420]

family of circles is (x —y)’ [1 + (y')ZJ =(x+yy'") [2%]
?@: Some Commonly Made Errors

% Arbitrary error is that error in which the subject behaved arbitrarily and failed to take into account the constraints
laid down in what was given.

% Usually student fails to carry out manipulations, though the principles involved may have been understood.

% They make computational and algebraic errors.

% Errors in transformation and process skill in solving the differential problems.

®,
Q

z@: EXPERT ADVICE

w Try to learn the procedures involved in solving the differential equations.
v Learn formulae through practicing.
w A differential equation is an equation that relates a function with one or more of its derivatives.
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