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CBSE NCERT Solutions for Class 12 Maths Chapter 09

Exercise 9.1

a
Determine order and degree (if defined) of differential equatiaanf + sin{y"") = 0 [1 Mark]

Solution:

d? ; '
Given differential equation I_t.ﬂ—l_‘:J +sin(y'"") =0

We know that the highest order derivative present in the differential equation is 4. Therefore,
its order is four.
[1/2 Mark]

The given differential equation is not a polynomial equation in its derivatives. Hence, its degree
is not defined. [1/2
Mark]

Determine order and degree (if defined) of differential equation y' + 5y =0 [1
Mark]

Solution:
The given differential equationis y' + 5y =0

The highest order derivative present in the differential equation is y'.

Therefore, its order is one. [1/2
Mark]
it is a polynomial equation in its derivatives and the highest power raised to ' is 1. [1/2
Mark]

Hence, its degree is one.

4 2
Determine order and degree (if defined) of differential equation (%) + 35% =0 [1
Mark]

www.vikrantacademy.org

Call: +91 - 9686 - 083 - 421 Page 1 of 110




VIKRANTADAD=MY"

Solution:

Given differential equation is (a‘ ) 3352 P 0

!-_!

The highest order derivative present in the given differential equation Is merefare, its order

is two.
[1/2 Mark]

.d !I
It Is a polynomial equation in — and e and the power raised to 5 is 1. [1/2

de?’
Mark]

Hence, its degree is one.

2.8 2
4. Determine order and degree (if defined) of differential equation (%) + cos (j ) =01
X X
Mark]

Solution:

2
Given differential equation is (—) + cos (:D =0

£
The highest order derivative present in the given differential equation is %. Therefore, its order
x

is 2.

[1/2 Mark]
The given differential equation is not a polynomial equation in its derivatives. Hence, its degree
is not defined. [1/2
Mark]

2
5. Determine order and degree (if defined) of differential equation ::T:; = cosdx + sindx [1 Mark]

Solution:

d* :
Given differential equation t_t.ﬂ—;;J = cos3x + sin3x

d?y .
= o e cosdx —sindx =0
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dE
The highest order derivative present in the differential equation is d—xi. Therefore, its order is
two.
[1/2
Mark]
: d*y . dy
It is a polynomial equation in A and the power raised to R 1. [1/2

Mark]

Hence, its degree is one.

Determine order and degree (if defined) of differential equation (y"")? + (¥")* + (¥")* +
y? = 0 [1 Mark]

Solution:
Given differential equation is (¥ + (3" ) + (") +y° =0
The highest order derivative present in the differential equation is ¥,

Therefore, its order is three, [1/2
Mark]

The given differential equation is a polynomial equation in ¥, ¥"' ,and y’'.

The highest power raised to ¥
Mark]

is 2. Hence, its degree is 2. [1/2

Determine order and degree (if defined) of differential equation y'" + 2y" +yv' =0 [1
Mark]

Solution:
Given differential equation is y"" + 2y" +¥' =0
The highest order derivative present in the differential equation is y'"'.

Therefore, its order is three. [1/2
Mark]

it is a polynomial equation in ¥"', ¥ ,and ¥y’ and the highest power raised to y'" is 1.
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Hence, its degree is 1. [%
Mark]

8. Determine order and degree (if defined) of differential equationy’ + y = e* [1
Mark]
Solution:

Given differential equationis y' + y = *
=y tyTets

The highest order derivative present in the differential equation is y'.

Therefore, its order is one. [1/2
Mark]

The given differential equation is a polynomial equation in ¥' and the highest power raised to '
is one. Hence, its degree is one. [1/2
Mark]

9. Determine order and degree (if defined) of differential equation ¥'" + (') +2y =0 [1
Mark]

Solution:
Given differential equationis "' + (¥')* + 2y =0

The highest order derivative present in the differential equation is y"'.

Therefore, its order is two. [1/2
Mark]
The given differential equation is a polynomial equation in ¥ and y' the highest power raised
to y" is one.

[1/2 Mark]

Hence, its degree is one,

10. Determine order and degree (if defined) of differential equation y"' + 2y' + siny = 0 [1 Mark]

www.vikrantacademy.org
Call: +91 - 9686 - 083 - 421 Page 4 of 110




VIKRANTADAD=MY"

Solution:
Given differential equation is y"' 4+ 2y + siny =0
The highest order derivative present in the differential equation is y"'.

Therefore, its order is two. [1/2
Mark]

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

Hence, its degree is one. [1/2
Mark]

2

11. The degree of the differential equation (37:.:)3 & (:—i)z + sin(:—i) +1=0is [1Mark]
A)3
B) 2
c)1

D) not defined

Solution:

da2y\?  ra\® | . rd
Given differential equation is (d—‘:) + (—P) + sin (—‘v) +1=10
x dx dx
The given differential equation is not a polynomial equation in its derivatives. Therefore, its
degree is not defined.

[1 Mark]

Hence, the correct answer is D.

12. The order of the differential equation 21’2% = 33—1 +y=0Is [1 Mark]
A)2
B)1
c)o

D) not defined
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Solution:
Given differential equation is 2x? e 34, y=10
dx* dx

I:-!Z
The highest order derivative present in the given differential equation is g—ﬁ.

Therefore, its order is two. [1
Mark]

Hence, the correct answer is A.

Exercise 9.2

In each of the Exercises 1 to 10 verify that the given functions (explicit or implicit) is a solution of
the corresponding differential equation:

1. y=e*+1:y"—y'=0 [2
Marks]

Solution:
Given equationisy =e* + 1

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

dy d _ .

dx dx )

=y =e* .. (1) 1
Mark]

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

L) = (e™)
dx dx

= y=a¥

Substituting the values of ¥’ and y"' in the given differential equation, we get the L.H.S. as:
yleylma® —p¥ == RHS

Thus, the given function is the solution of the corresponding differential equation. [1
Mark]
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2. y=x+2x+C:y' —2x—2—=0
[2 Marks]

Solution:
Given equationisy = x3 + 2x + €

Differentiating both sides of this equation with respect to x we get:
y' =i{xz+ 2x + C)
dx

ey =T 42 [1
Mark]

Substituting the value of ¥’ in the given differential equation,

wegetLHS =9 ¥ S =y 2 - 2x— 2=D=RHS

Hence, the given function is the solution of the corresponding differential equation. [1

Mark]

3. y=cosx+C:y +sinx=10 [2
Marks]

Solution:

Given equationisy = cosx +C

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

d
f=— +C
¥ dxl[cusx )]

= y' = —sinx 1
Mark]

Substituting the value of ¥' in the given differential equation, we get
LHS=y+sinx = —sinx +sinx =0 =R.H.S

Hence, the given function is the solution of the corresponding differential equation. [1
Mark]
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4, _1,*:‘-.-"'W:J,r':IJ‘J [2

1+x2
Marks]

Solution:
Given equationisy = v1 + x2

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

y = (VT 7)

dx
. 1 d (1+x7)
SV = — X
21+ x2 dx
. 2x
DY =—
V1 + 27
, X
=Y =——
V1 + x?
X
= X1+ 22
B 0 7
, x
= == .
Y R et T
' Y
=¥ [ S VLI L
L gy
& LHS=R.HS
Hence, the given function is the solution of the corresponding differential equation. [2
Marks]
5. y=Ax:xy' =y(x+0) 1
Mark]
Solution:

Given equation is y = Ax

Differentiating both sides with respect to x, we get:
d
"= —(Ax
y' = (Ax)
=y =4
Substituting the value of ¥' in the given differential equation, we get:
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LHS=xy =x-A=Ax =y =RHS

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

Mark]

6. y=xsinc:xy'=y+xJxZ—y2(x+0andx>yorx < —y)
Marks]

Solution:
Given equationisy = xsinx

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

g W
¥ —dxl[xsmx)

d d
= y' = sinx - E{I) o -E(sinx]

= y' = sinx + xcosx
Mark]

Substituting the value of ¥’ in the given differential equation, we get:
LH.5 = xy' = x(sinx + xcosx)

= xsinx + x’cosx

=y+x?.y1—sin®x

=y+xm

=R.HS

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

Mark]

ot gl — ¥t
7. xy=logy+C:y ——l_xy(xy * 1)
[2 Marks]

[1

[2

[1

[1
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Solution:
Given equationisxy =logy + C

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

d d
o (xy) = EUDE}'}

d dy 1ldy
et + B e R e
4 ri'x(x} x dx ydx
] 1 P
=y+xy =;}-’ [1
Mark]

=y +xyy' =y

= (xy — 1)y = —»*

.

zi—xy

b

=~ LHS5=R.H.S

Hence, the given function is the solution of the corresponding differential equation. [1
Mark]

8 y=cosy=x:(ysinx+cosy+x)y' =y
[2 Marks]

Solution:
Given equationisy —cosy = x
Differentiating both sides of the equation with respect to x, we get:

T
dx dx ey T dx x

>y +siny-y' =1
= y'(1+siny) =1

1
1+siny

Z}J.-"r:

Mark]

[1

Substituting the value of ¥' in the L.H.5 of the given differential equation, we get

= (ysiny + cosy + x)y'
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= (ysiny + cosy + y — cosy) x Tlsmy
; 1
= y(1 +51n}ﬂ}-Tsm}r
)
=R.H.5
Hence, the given function is the solution of the corresponding differential equation. [1
Mark]

9. rxiystan ‘¥iyy ty*+1=0
[2 Marks]

Solution:
Given equationisx + y=tan™' y

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

d d =
E[X +y) —E(tan v)

1 ,

e 3 1]
= - =
Y 1+ y?

e e
=Y  1+yz

[ 2
P _}Ir
= | =
d 1 +}f2]

—[1+¥%)

v 1

st
Mark]

Substituting the value of ¥’ in the given differential equation, we get:
—f1 K.

LHS=y?y' +y2 +1=y? [ 2 | +y2+1

=-1-yi4+yi+1

=0

=R.H.5.
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Hence, the given function is the solution of the corresponding differential equation. [1
Mark]
d
10. y:'-."az—xsz(—a,a}:x+}rﬁ:[]{_}riﬂ} [2
Marks]
Solution:

Given function is y = va? — x2

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

d}"_;_x(m)

i
d 1 d
g —(a® —x%)
dx 24/g2 _ 2 dx
dy 1 5
== W=
dx 247 — x_z{ x)
day 1
= ax = Vais? [x
Mark]

Substituting the value of j—‘;

dy =
LHS.=x +}’ﬂ'_i* =x4+Va? —x% x—

N
=2
=0
=R.H.5.
Hence, the given function is the solution of the corresponding differential equation. [1
Mark]

11. The numbers of arbitrary constants in the general solution of a differential equation of
fourth order are:
[1 Mark]

(A} O
(B) 2
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(€) 3
(D) 4

Solution:

We know that the number of constants in the general solution of a differential equation of order

1
n Is equal to its order. [E
Mark]

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

Hence, the correct answer is D. [
Mark]

B =

12. The numbers of arbitrary constants in the particular solution of a differential equation of
third order are:

[1 Mark]
(A) 3
(B) 2
(€)1

(D) 0

Solution:

In a particular solution of a differential equation, there will be no arbitrary constants. [%
Mark]

Hence, the correct answer is D. [E
Mark]

Exercise 9.3

In each of the Exercises 1 to 5, form a differential equation representing the given family of
curves by eliminating arbitrary constants a and b.
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- . L
L —+y=1 [2

Marks]

Solution:
¥ X
Given curve Es; +£ =3

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

1, 1d
i

—+—=10
a bdx
S
[1 Mark

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

1
0+—y"=0
=

:}1}'” :D
b

:'}}."Hzﬂ

Hence, the required differential equation of the given curveis y"' = 0 [1
Mark]

2. yr=a(b?—=xH [2
Marks]

Solution:
Given curve is y* = a(b® — x?%)

Differentiating both sides with respect to x, we get:

dy
2y—=a(-2
Yy = al=2x)
= 2yy' = —2ox
= yy' =—ax ..(1)

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

¥y =
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=)+ =-a..(2) [1
Mark]
Dividing equation (2) by equation (1), we get:
Oy hay!” -
yy'  —ax
= xyy" +x('Y —yy" =0

Hence, the required differential equation of the given curve is xyy" + x(¥')? —y¥" = 0[1

Mark]

3. y=ae*+he™* (4
Marks]

Solution:

Given curve is y = ae?* + be™%* . (1)

Differentiating both sides with respect to x, we get:

y' = 3ae?* — 2be 2* ...(2)

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 +¥'

= 5ae3* =2y +y'

2y+y’
C J"'E}" [z

= ae
Marks]

Mow, multiplying equation (1) with equation (3) and subtracting equation (2) from it, we get:
(3ae?* + 3be %) — (3ae3* — 2be %) =3y —y'

= 5he X =3y—y'

e

Mark]

. [1

=]

Substituting the values of ae** and be™* in equation (3), we get:

EyEy) . By—3)
"=9. +4
Y 5 5
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rr

_ 18y + 9y’ o 12y — 4y'

===
y 5 5
e 30y + 5y
5
=P =y

g g =iy =

Hence, the required differential equation of the given curve is ¥y — ¥' — 6y = 0. [1

Mark]

4, y=e*(a+ bx) [4
Marks]

Solution:

Given curve is y = e**(a + bx) ...(1)
Differentiating both sides with respect to x, we get:
y'=2e*(a+bx)+e?™*-b

=y ' =e®*(2a+ 2bx +b) ...(2) [1
Mark]

Multiplying equation (1) with equation (2) and then subtracting it from equation (2}, we get:
y'— 2y = e**(2a + 2bx + b) — e**(2a + 2bx)

=y —2=>be?®..(3)

Differentiating both sides with respect to x, we get:

y'k—2y' = 2be®™ ...(4) [1
Mark]

Dividing equation (4) by equation (3), we get:

yl'fk_z}?.l_z
Wieslig ™

2>y -2y =2y' -4y
:5'}-"”—4}-"-‘-4'}":[]

Hence, the required differential equation of the given curve is y" — 4v' + 4y =0 [2
Marks]
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5. y—e'(acosx+bsinx) [4
Marks]

Solution:

Givencurveis y —e*(acosx + bsinx) ...(1)

Differentiating both sides with respect to x, we get:

y' = e*(acosx + bsinx) + e*(—asinx + bcosx)

= y' =e*[(a+ b)cosx — (a — b)sinx] ...(2)

Again, differentiating with respect to x, we get:

y" = e*[(a+ b)cosx — (a — b)sinx] + e*[—(a + b)sinx — (a — b)cosx]
y" = e*[2bcosx — 2asinx]

y" = 2e*(bcosx — asinx)

i
= FT = e*{brosx — asinx) ...(3)

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

v+ FT = e*[(a + b)cosx — (a — b)sinx] [3
Marks]
yrr .
Sy +—=
y 2 ¥

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

Hence, the required differential equation of the given curve isy" — 2y' + 2y =0 [1
Mark]

6. Form the differential equation of the family of circles touching the y-axis at the origin.[2
Marks]

Solution:
We know that 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.
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Since it touches the y-axis at origin, its radius is a.
Now, the equation of the circle with centre (a, 0) and radius a is (x — a)? + y? = a?
= x2+y?=2ax..(1)

Y

e
Y

0 (e1. D)

' \."I

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

2x+ 2yy' = 2a
x4ty =a [1
Mark]

Mow, on substituting the value of a in equation (1), we get:
2ty =2(x+yy')x

= x? + y? = 2x? + 2xyy'

= 2xyy' +x* = y*

Hence, the required differential equation is 2xyy' + x? = y? [1
Mark]

7. Form the differential equation of the family of parabolas having vertex at origin and axis
along positive y-axis.
[2 Marks]

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

x? =4ay..(1)
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8]

'y

Differentiating equation (1) with respect to x, we get:
2x = d4ay' .. (2) [1
Mark]
Dividing equation (2) by equation (1), we get:
2x _ 4ay'
x2 " day
= —=—

x ¥
= xy' =2y
=xy' —2y=0

Hence, the required differential equation is xy' — 2y = 0. [1
Mark]

8. Form the differential equation of the family of ellipses having foci on y-axis and centre at
origin.
[4
Marks]

Solution:

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

Y =1..(1)

at
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N |

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

2r: , Zyyt N
bz ' p? N
Mark]

x y
:?b—2+F = ﬂ“..{Z)
Again, differentiating with respect to x, we get:

L ¥oeyidgyt
BT @

1 1 - i
=’b—2+FU’ +yy) =0

1
=g O ey
Mark]

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

1 " ;
x[-5 (" +yyM]+Z =0

a*

Mark]
= —x(y')V —xyy"+yy' =0

= xyy" +x(y')—yy' =0

VIKRANTADAD=MY"

[1

[1

[1

Hence, the required differential equation is xyy" + x(y")? —yy' =0 [1

Mark]

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

at origin.
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[
Marks]

Solution:

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

xE _'_I,."Z
o 1..(1)
Yi
b X
i}
L

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

Zr  zyy' _
S i 1
Mark]

X B wp (D)

a? b

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

L_}"r'}"r'i'y}rllr:

a? h? .

1 1 ]
=5u—z=ﬁ[[}”}2+}'}"] 1
Mark]

Substituting the value of ,,iz in equation (2)

E ]
(O +yy") =75 =0 [1
Mark]
= x(¥')* +xyy" —yy' =0
=xyy" +x(y')V —yy' =0

Hence, the required differential equation is xyy" + x(y' )2 —yy' = 0. [1
Mark]
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10. Form the differential equation of the family of circles having centre on y-axis and radius 3
units.

[2
Marks]

Solution:
Let the centre of the circle on y-axis be (0, b).
The equation of the family of circles with centre at (0,b) and radius 3 isx% + (y — b)? = 3°

=x2+(y—b)2=9..(1)

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

g
=yv—h=— 1
¥ [

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

g2
x2+(—) 29

¥

1
(J-"F} Y

= x2((y')* + 1) =9(y")?
o (2 —9) () +x2=0

=:«12[1+

www.vikrantacademy.org
Call: +91 - 9686 - 083 - 421 Page 22 of 110




VIKRANTADAD=MY"

Hence, the required differential equation is (x* — 9)(¥" )2 +x2 =0 [1
Mark]

11. Which of the following differential equations has y = cye® + ™

as the general solution? [2
Marks]

u:ﬂ
(A)Z+y=0
d*y
(B) 5z — %0
d*y (o
(€Z+1=0

d?y
D) a—1=%

Solution:
The given equation is ¥y = c;e™ + cze™" ..(i)

Differentiating with respect to x, we get:

dy _ ¥__ =i
preat =L Ca€ [1
Mark]

Again, differentiating with respect to x, we get:

d2
é =g e* +ce*
d?y
“axz 7
d?y
a2 r="0

2
Hence, the required differential equation of the given equation of curve is ‘i—J: —y=0 [1
x

Mark]

Hence, the correct answer is B.

12. Which of the following differential equation has v = x as one of its particular solution? [2
Marks]
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2 I:!_}-'

d'&
{A}dz Lixy=x

{B} +x—+x_‘y—x

d2y 7 dy
{C}E—x E+x_}z=[]

{D]d—y+x—+xy—[]

The given equation of curve is y = x.

Differentiating with respect to x, we get:

Y _ 1.1

dx

Again, differentiating with respect to x, we get:

i AR [

dx?

Mark]

Mow, on substituting the values uf}r. and dy frr::rm equation (1) and (2) in each of

!1'

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

d? d
de; x d—y+ry—[] x*-14x-x

=-—x?+x?
=0

Hence, the correct answer is C [1
Mark]

Exercise 9.4

For each of the differential equations in Exercises 1 to 10, find the general solution: [2 Marks]

dy 1-cosx
dx ~ 1+4cosx
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Solution:

_ E : dy 1-cosy
Given differential equation is — = ——
dx 1+cosx

2

d}? ZSiHE% X
— = = tan E

dx 2::053%

:h-j—'i = (seczg— 1)

Separating the variables, we get:

dy = (SEng— 1) dx
Mark]

Mow, integrating both sides of this equation, we get

x x
jd}’=j(sec25— ljd'x = Isecgidx—fdx

x
:;y:EtanE—xw!-C

VIKRANTADAD=MY"

[1

Hence, the required general solution of the given differential equation is y = Etan;—t— x+CH

Mark]

& . =g
2, e 4 —yi(-2<y<2)

[2 Marks]
Solution:
] : : dy _ z
Given differential equation IS = 4—vy

Separating the variables, we get:

dy
= ——==dx
L J
Mark]

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

j‘%ﬁ:de

i A
= 5In 1§=x+c

Call: +91 - 9686 - 083 - 421 Page 25 of 110

[1

www.vikrantacademy.org




VIKRANTADAD=MY"

=‘r%= sin(x +C)

=y = 2sin(x + C)

Hence, the required general solution of the given differential equation is y = 2 sin(x + C)[1
Mark]

dy —
3. E+y-1[y=#1]| [2
Marks]

Solution:
Given differential equation Isj—}' +y=1
X

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

=Y _ 1
1-¥

Mark]
Mow, integrating both sides, we get:
% = J.dx
= log(l —y) = x + logC
= —logC —log(l—y)==x
=logC(1—y)=—x
=L(1—y)=e"*
=2>1-y= E.=.="‘
C

1 —X
='>}r=I—EE

1
=yp=1 +Ae_r(where A= _E)

Hence, the required general solution of the given differential equationisy =14+ de ™ [1
Mark]

www.vikrantacademy.org
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4, sec’xtanydx+sec’y tanxdy=0 [4
Marks]

Solution:

Given differential equation is sec’xtanydx + sec? ytanxdy = 0

. sec?xtanydx + sec?ytanxdy o
tanxtany -

SEEIX SECZy

== x+ y=10
tanx tany

SEEZX SECZF

= dxt=r= dy
tanx tany

Integrating both sides of this equation, we get:

i secly
j’dx = Jlr—m“y dy ...(1) [1
Mark]
Let tanx = ¢

] A _dt
S H( anx) =

” dt
= seCc xy = —
dx

= seciydy = dt

sec’x _r1
Now, [ o dx = j?dt
=logt
= log(tan x) 1
Mark]
.
Similarly, [ 222 dy = log(tany)

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

log(tanx) = — log(tany) + logC

C
= log(tanx) = log (tan}r)

C
tany

= tanx =

= tanx tany = C

www.vikrantacademy.org
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Hence, the required general solution of the given differential equation is tanx tany = C [2

Marks]

5. (e*te™™M)dy—(e*—e*)dx =0
[2 Marks]

Solution:
Given differential equationis (e* +e ™ )ldy —(e* —e F)dx =0

= (e*+e*)dy=(e*—e ™ )dx

Integrating both sides of this equation, we get:
a8 —
jdyzj[m]dx+{?
wy j[%]dxi-c (D)
lete*+e™) =t
Differentiating both sides with respect to x, we get:

ri'[x+ xy dt
de e =

dx
=¥ — g™ = ﬁ
T odt
= (e*—e F)dx = dt

Mark]

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

yi= f Fdt+c

=y=Ilog(t)+C

= yv=log{e*+e™*)+C

Hence,

[1

the required general solution of the given differential equationis y = logle™ + ™) + C[1

Mark]

Call: +91 - 9686 - 083 - 421 Page 28 of 110
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6. 2=(1+x)(1+y?)
Marks]

Solution:

Given differential equation I5::—'; =(1+x3)(1+y%)

=2 = (14 xY)dx
1+y*

Mark]

Integrating both sides of this equation, we get:

dy .
IT_}"E —J-[].-FI }d.'x
= tan"ly = jdx+fxzdx

=3

= tan"ly = x+?+{:

VIKRANTADAD=MY"

[2

[1

3
Hence, the required general solution of the given differential equation istan™ 'y = x + x? +CJ1

Mark]

7. ylogydx —xdy =10
[2 Marks]

Solution:
Given differential equation Is ylogydx — xdy =0
= ylogydx = xdy

dy dx
= =
ylogy «x

Integrating both sides, we get:

f dy g...m

ylogy —
Letlogy =t

d dt
~—(l =—

% (logy) p

Call: +91 - 9686 - 083 - 421 Page 29 of 110

www.vikrantacademy.org




VIKRANTADADZMY"®
A
y dy
= %d}r = dt [1
Mark]

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

j‘df_ dx
¢ X

= logt = logx + logC
= log(logy) = logCx
= logy = Cx

S y=e“*

Hence, the required general solution of the given differential equation is y = e** [1
Mark]

d
e

dx

[2 Marks]

Solution:

d
Given differential equation is xEd—i = —y°
d dx
Hgms
¥

d d
= x-l——y:

X

== 0
x5 ys

Integrating both sides, we get:

dx dy
=ti==1 [1

x y

Mark]
-5 T
= fx dx+J.y dy =k
-4 -4

x ¥

—_ 4=k
e
=x Y4y t=—4k

Haxt+yt=C(C=—4k)

www.vikrantacademy.org
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Hence, the required general solution of the given differential equationisx™* + y™* = C[1
Mark]

dy IR
9, —=sin"!

dx x
[4 Marks]

Solution:

1

. " . dy i
Given differential equation Isl—' =sgin" " x
mx

1

= dy=sin""xdx

Integrating both sides, we get:

j dy = jsin‘lxdx

= J’(sin‘lx 1) dx

=y =sin"lx- j(lj dx — j [(% (sin1x) - f{l]dx)] dx

1
-1
= ¥ = sin x-x—f(—-x)dx
V1—x?

=y =xsin"lx + j%dx...(l) [1
Mark]
letl—x%Z=t
P dt
=—(1—- =—
dx % dx
= -2 —df
I_dx
dx = ——dt
= Xax )

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

— xsin~! it
¥y = xsin x+_[2ﬁ?dt [1
Mark]

1 -1
=y =xsin lx + 3 j(t} Zdt

www.vikrantacademy.org
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1
= y-= xginx +1 1Lz+c
¥V =XxsIn" "x 21

2

=y = xsinlx 4+t 4C

s y=xsin"x+vV1—-x2+cC [2

Marks]

Hence, the required general solution of the given differential equation is y = xsin™!x +

Vi G

10. e*tanydx + (1 — e*)sec’ydy =0 [4
Marks]

Solution:

Given differential equation is e“tanydx + (1 — e®)sec®ydy = 0
(1 —e*)sec’ydy = —e*tanydx
Separating the variables, we get:

SECz_}-'d —e* i
tany F_I—ex c

Integrating both sides, we get:

secly - e
j-mdy = [—dx..(1) [1
Mark]
lettany = u
d du
—(t i
= & (tany) 5
= secly = -
dy

= sec’ydy = du

y J- secly
i any
Mark]

dy = j-% = logu = log(tany) [1

Now, let1 —e®* = ¢,

d dt

a—(1—e*)=—

dx{ ¢ dx
www.vikrantacademy.org
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_dt
T dx

= —p*

= —etdx = dt

—mX
= [ i_eex.dx = %= logt = log(1 — e*) [1

Mark]

Substituting the values of f %d}r and f 1__9; dx
= log(tany) = log(1 — e*) + logC

= log(tany) = log[c(1 — e*)]

= tany = C(1 —e*)

Hence, the required general solution of the given differential equation is tany = C{1 — e*}[1
Mark]

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

1. (x*+x?+x+ l]z—i=2x2+x:y =1whenx =10
[6 Marks]

Solution:
i ' ; g o dy 2
Given differential equation is (x* + x* +x + IJE =iy x

dy 2x’ +x
dx (X3 +xZ+x+1)

2xt + x

TR T B BT

Integrating both sides, we get:

B 2x% +x
J.d}r—j{x_‘_ Do+ l}dx k1)

2xi4x A Bx+(

b GH(H1) L L (2)
Zx*4x  _ Ax+A+(Bx+Clx+1) [
(r#1)(x2e1) (r+1)(x2+1)

Mark]= 2x? + x = Ax* + A+ Bx*+ Bx+ Cx +C

S 2x2+x=(A+B)x*+(B+C)x+(A+ ()

www.vikrantacademy.org
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Comparing the coefficients of x? and x, we get:

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

Solving these equations, we get:

A=p=3unaec =22
2 z F e

Mark]

Substituting the values of 4, B, and C in equation (2), we get:

P SR [ L16x-1)
x+Dx2+1) 2 (x+1) 2(x2+1)

Therefore, equation (1) becomes:

PR et 1
Jay = zjx+1dx+zj-
Mark]

Ix-1
= 4%
x°+1

1 1

1 3 x
=5y=ilng(x+ 1]+§IX—2 s ldx_ijx—?-+ ldx

2x
x¥2+1

1 3
:byzilug{x+l}+1-j

= —ilu{ +1]+E| (2+1]—lt x4 C
y—z glx 4ngx zan X

1 1
=y =—[2log(x + 1) + 3log(x* + 1)] —Etan_1x+|5

4

=y =0+ 1)2(x2 + 1)3] —Stan~'x + € ...(3)
Mark]

Mow,y = lwhenx =0

1 1
=1 =—log(1) —Etan_lﬂ 4+ C

4
1 : 0 ! 0+C
21=-x0—=x
4 2
=S=1

Mark]

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

1 1
y =E[1Dg[x +1)%(x% +1)%] —Etan‘lx +1

Call: +91 - 9686 - 083 - 421 Page 34 of 110
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Hence, the required general solution of the given differential equation is y = % [log(x +
1fu2+nﬂ—§mnﬂx+1
[1 Mark]

12. x(x* = 1) =1Ly = Owhenx =2 6
Marks]

Solution:

Given differential equation is x(x% — 1}% =1
- dx
S x(xZ-1)

1
= -1

= dy

= dy

Integrating both sides, we get:

1
j’dy—fmdx...{ll [1
Mark]
1 A B C
Let e(r—1)(x+1] t ot ai )
_ 1 _ AR-1)(x+1)+Bx(x+1)+Cx(x-1) [
x{x—1){x+1) {x—1){x+1)
Mark]

_(A+B+C)x*+(B-C)x—A
- x(x—1)(x+1)

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

A=-1
B—C=0
A+B+C=0

Solving these equations, we get

1 1
B= Eﬂﬂ'd = E [1
Mark]

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

www.vikrantacademy.org
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1 a1 1
He=ANetd) 2 M=) Seti)

Therefore, equation (1) becomes:

iRl L iy 1y

o Ixix—lex+lx
= ¥ = —logx +%lﬂg{x =1} +%Iug{x+ 1) + logk
Mark]

1 [k¥(x—1)(x+1
[(r )(x }“‘(3}

:y:ilug =

x

Now, v = Owhenx = 2

o1 [@-1E+1)
=¥ —Eﬂg 4

3k?
:h-h}g T =B

3k’

. —
= 3k* =4

4
ikzzg

Mark]

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

1 [4x—-1D(x+1)
y =§|ﬂg[

3x?
1 [4(x2-1)
2 =718

VIKRANTADAD=MY"

[1

[1

3x=

2_
Hence, the required general solution of the given differential equationis y = %Iug {*Lx 1]l[l

Mark]

ayy... S 2
13. cos (ax) =a{a ER);y=1whenx=10
Marks]

Solution:

: : ; I
Given differential equation is cos CI—Y) =d
X
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dy

i -1
= — = COS
dx

i

= dy = cos ladx

Integrating both sides, we get:

jdy: ms“laj’dx

=y=cos ‘a-x+C
= y==xcos la+C..(1)
Mow,y = lwhenx =0
=1=0cosla+C

=>0=1 [1
Mark]

Substituting € = 1 in equation (1), we get:
y=xcos la+1

yi-1 2
=5 = CDS 1&
X

(=)
= COS =a
X

-1
Hence, the required general solution of the given differential equation is cos (FT] =a [1
Mark]

d

14, Ey = ytanx; ¥y = lwhenx =10 [2
Marks]

Solution:

d
Given differential equation I5ﬁ = ytanx
d
= s tanxdx

Integrating both sides, we get:

d
—yz—J.tanxdx
¥

= logy = log(secx) + logC

www.vikrantacademy.org
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= logy = log(C secx)

=y = Csecx ...(1) [1
Mark]

Now,y = lwhenx =10

=1=0Cxsecd

=1=0Cx1

=0L=1

Substituting € = 1 in equation (1), we get:
Yy =secx

= y—secx=10

Hence, the required general solution of the given differential equation is ¥y —secx =0 [1
Mark]

15. Find the equation of a curve passing through the point (0, 0} and whose differential

equationis. ¥’ = e” sinx [4
Marks]

Solution:
Given that the differential equation of the curve is y' = e*sinx

dy
= — = g¢'sinx
dx

= dy = e*sinx

Integrating both sides, we get:

[dy = [ e*sinxdx ...(1) [1
Mark]
I= j e” sinxdx

d
= I = sinxjexdx—J-(E(sinx}fexdx)dx

== ] = sinx-e* —fcnsx ce¥dx

el
= [ =sinx.e* — [msx . J-E"'dx— J- (E (cosx) -je" dx]a’x]

www.vikrantacademy.org
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= [ =sinx-e* — [msx gt — f(—sinx) . e"dx]

= [ = e'sinx — e“cosxy — |
= 2] = e*(sinx — cosx)

¢X{sinr—cosx
ed fj

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

e*(sinx — cosx)

W= 2 +C..(2)

Now the curve passes through point (0,0)
_ e"(sin0 — cos0)
B 2
1(0—-1)
=———+C
2

=0
i

= = E

Mark]

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

e*(sinx —cosx) 1

= + —
Y 2 2

= 2y = e*(sinx —cosx) + 1

= 2y — 1 = e*(sinx — cosx)

VIKRANTADAD=MY"

[1

[1

Hence, the required equation of the given curve is 2y — 1 = e*(sin x — cos x) [1

Mark]

16. For the differential equation find the solution curve passing through the point (1, -1). [4

Marks]

Solution:

Given differential equation of the curve is xy:—i =(x+2)y+2)

¥ x+ 2
:(—)dy:( )d_r
y+2 x

=(1—ﬁ dy=(1+7)

Page 39 of 110
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Integrating both sides, we get:

“1 —)a —f(1+2)a'
y+2 S x i
fd Zf : d jd +2]1d
= — e — =
e }?+2}F x xx

=y—2log(y+2) =x+2logx+C

= ¥ —x — C = logx? + log(y + 2)?

= y—x—C=loglx?(y+ 2)?]..(1) [2
Marks]

Mow, the curve passed through point (1, —1)
=—1—-1-C =log[(1)*(-1+ 2)*]
=—2-C=logl=10

=0=-2 1
Mark]

Substituting € =-2 in equation (1), we get:
y—x+ 2 =loglx*(y + 2)*]

Hence, the required solution of the given curve isy — x + 2 = log[x?(y + 2)?] [1
Mark]

17. 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. [4
Marks]

Solution:
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,

dy
dx

According to the given information, we get:
dy

.a_x
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= ydy = xdx

Integrating both sides, we get:

j_}*dy =j xdx

2 2
I
=
2 2
=Syt —x? =20 ..(1) [2
Marks]

Mow, the curve passes through point {:[).— 2].

L e 4 o (Lo T
=2C=4 1
Mark]

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

_}"2—.1’2 =4
Hence, the required equation of the curve is y*-x* = 4 [1
Mark]

18. At any point (x, v) 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).
[8 Marks]

Solution:
Given that (x, ¥} is the point of contact of the curve and its tangent.

Let m, be the slope of the line segment joining the given points and m; be the slope of the
tangent

We know, slope (my ) of the line segment joining (x,¥) and (-4, -3} 15%2

And slope (m;) of the tangent = %

According to the given information:
m, = 2m,

d
L _ 2(y +3)

dx x+4
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dy 2dx
= —
y+3 x+4

Integrating both sides, we get:

dy 5 dx
y43 Ix+4

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

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

=S y+3=Clx+4)?%..(1) [2
Marks]

This is the general equation of the curve.

it Is given that it passes through point (- 2,1).

= 1+3=C(-2+4)2

=4 =4C
s =1 1
Mark]

Substituting € = 1 in equation (1), we get:
y+3=(x+4)?

Hence, the required equation of the curve is y + 3 = (x + 4)2 [1
Mark]

19. The volume of spherical balloon being inflated changes at a constant rate. If initially its
radius is 3 units and after 3 seconds it is 6 units. Find the radius of balloon after t seconds.
[4 Marks]

Solution:

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

dv
E=k
L e e 3
E(Emﬁ ) =k [‘H’nlume of sphere = —-mr ]
2 dr _
:b-ETT'BI .E_k
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= 4mridr = kdt
Mark]

Integrating both sides, we get:

4??];-‘24:{1" =kfdr

?‘3
S 4w o=kt +C

= dmr® = 3(kt +¢)...(1)
Now, att =0,r = 3:

=47 x3%=3(kx0+C)

= 108Br = 3C
=L =36n
Mark]
AEt=3.r=4%6:

=47 x 63 =3(k x3+C)
= B64m = 3(3k + 36m)
= 3k =- 288w - 36w = 252n

=k =84n
Mark]

Substituting the values of k and C in equation (1), we get:

4mr? = 3[84mt + 36m]
= 4mr? = 4w (63t + 27)

=r®=63t+27

1
= r = (63t +27)3

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

Mark]

VIKRANTADAD=MY"
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[1

[1

[1

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

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

[8 Marks]

Solution:
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Let p and t represent the principal and time respectively.

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

= =
2 = (i50)?

dp r
— ] ? = (ﬁ) dt

Integrating both sides, we get:

] r
i A
p 100

rt

=:-'tﬂgp=ﬁ+k

Fi

=sp=ew'® (1) [1
Mark]
It Is given that when ¢ = 0,p = 100.

= 100 = e* ... (2) [1
Mark]

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

200 = e15**

2
= 200 = £10 . g¥

r

= 200 = e - 100 (From (2))
= E% =3

5
= T log,.2

r
= — = 0.6931
10

=r =0.6931

Hence, the value of  is 6.93% [2
Marks]

21. Ina bank, principal increases continuously at the rate of 5% per year. An amount of Rs
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1000 is deposited with this bank, how much will it worth after 10 years (e”° = 1.648) [4
Marks]

Solution:
Let p and t be the principal and time respectively.

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

dp 5
ﬂﬁ—(ﬁ)’?

dp p

= — =
dt 20

d dt
= N 08 1
il z0

Mark]

Integrating both sides, we get:

d 1
Lo |a
p 20

t
=>Eogp=ﬁ+£'

i
s p=en't (1) [1
Mark]
Now, when t = 0, p = 1000.

= 1000 = e ... (2) [1
Mark]

At £ = 10, equation (1) becomes:

1
p:ez

+C

= p=p05x el

= p = 1.648 x 1000
= p = 1648

Hence, after 10 years the amount will worth Rs 1648, [1
Mark]

22. Ina 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
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proportional to the number present?
[6 Marks]

Solution:
Let v be the number of bacteria at any instant £.
It Is given that the rate of growth of the bacteria is proportional to the number present.

e

o of
e

d
= d—J’; = ky (where k is a constant)

= d?y = kdt 1
Mark]

Integrating both sides, we get:

d
j—}r:kjdt
y

= logy =kt +C (1) [1
Mark]

Let vy be the number of bacteria at t = 0.
=logy,=0C

Substituting the value of C in equation (1), we get:
logy = kt +logy,

= logy — logyy = kt

y
= Eng(—] = kt
Yo
= kt = log (yi) . (2) [1
]
Mark]

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

110
ﬂy—ﬂﬁh

¥ _ 1
Yo 10
Mark]

b= |

49 [1

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

11
k-2=Ilog (ﬁ)
www.vikrantacademy.org
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& 1I (11]
= k== —
2 °8\10

Therefore, equation (2) becomes:

zlug[}ll]

= 1]

== W =5e {4} [1
Mark]

Mow, let the time when the number of bacteria increases from 100000 to 200000 be ¢,.
:‘r}-’:E_}-’ua‘thE'-l

From equation (4), we get:

2108(3) 2102

tl = =
11 11
log(75)  tos (1)
Hence, In EZI‘EEE} hours the number of bacteria increases from 100000 to 200000. [1
ag 0
Mark]
23. The general solution of the differential equation s—i =¥ s [2
Marks]

(Ae e =g
(Bje*+e¥=cC
(C)e ™*4+ef=cC

(D)e " +e¥=C

Solution:

. ¥ dy '
Given differential equation [5d—} =gt tV = g¥ ¥
x

¥
= — = eg¥dx
e¥

= e ¥dy = e*dx

Integrating both sides, we get:

www.vikrantacademy.org
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feYdy=[e*dx [1

e te T =—k

se*+e Y =c..(c=—k)

Therefore, the general solution of the given differential equationise* +e™ = ...(c = —k)
Hence, the correct answer is A. [1
Mark]

Exercise 9.5

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

and solve each of them.

1. (x*+ xy)dy = (x* + y*)dx
[6 Marks]

Solution:

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

: i iy
It can be written as — = Y
dx  x%+xy

xity?
xitxy

Let F(x,y) =

(Ax)2+(Ay)2  x%4y?
(Ax2+{Ax)(Ay) ~ x24xy

Now, F(dx,Ay) = =" F(x,y)

This shows that the given equation is a homogeneous equation. [1
Mark]

To solve it, we make the substitution as:
y=vx
Differentiating both sides with respect to x, we get:

dy g dv
r:!'x_v JEi:t';vr

d
Substituting the values of v and ﬁ in the given equation, we get:

www.vikrantacademy.org
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dv x‘4+|:ux}z
¥ +xdx - x24x(vx)

Mark]
dv 1+ v?

SR =
dx 1+ v

dv 1+ v? _(A+vh)-v(l+v)

ﬂxﬂ 14+ . 14w
n’v_l—v
dx 147w

= X

Mark]

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

= v = —2log(1 — v) — logx + logk

I k
= v = log _—x{I - u}2]

:}E—lﬂ
R

kx ¥
B ——— = x
x—y2 °©

::rE:lng
x

X
= (x — ¥)? = kxex

VIKRANTADAD=MY"

[1

[1

¥
Hence, the required solution of the given differential equation is (x — y)? = kxex [1

Mark]

_I+}"

Marks]

Call: +91 - 9686 - 083 - 421 Page 49 of 110
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Solution:

The given differential equationis y' = =
x

dy x+y
== — =
dx x

(1)

Let F(x,y) = A
X

Now, F{ix,Ay) = 234 _ xby

R A | |
== R (x.y)

Thus, the given equation is a homogeneous equation.

Mark]

To solve it, we make the substitution as:

y=rvx

Differentiating both sides with respect to x, we get:

dy di
i r,=+Jrrjr

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

dr x4 vx
vtx—=
dx x

dv
2v+x—=1+v
dx

du_

===
xdx

= dy = s
x

Marks]

Integrating both sides, we get:

v=Ilogx+C

:arE:]ugx+C
x

=y = xlogx + Cx

VIKRANTADAD=MY"

[1

[2

Hence, the required solution of the given differential equation is y = xlogx + Cx [1

Mark]

3. (x—ydy—(xty)dx=10
[4 Marks]

Call: +91 - 9686 - 083 - 421 Page 50 of 110
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Solution:

Given differential equation is (x — y)dy — (x + ¥)dx =0

d : i g
S A i
dx x—y
LE’:F[L}*}=%
Ax+ly x+y
-'-.Fjl...-l = = =,{DF E
(4x,2y) Ax—Ady x—¥ (x.7)

Thus, the given differential equation is a homogeneous equation.

Mark]
To solve it, we make the substitution as:
y=vx
d o
= — ) =4 (wa)

dy du
=—=vr+xi—
dx dx

Call: +91 - 9686 - 083 - 421 Page 51 of 110
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dv
Substituting the values of v and ﬁ

dv
vtx_—=

dx
dv _ 14w
dx

x+vx 14v

x—=vx 1—=—wu

1+v—t{1—w)
vV=——-—

1-w 1-u

dr 1+ v?
:&IE=

1-v dx
:&mdv—T

l1—v

1 v
(l-l-p'I x 1—1:2) =
Mark]
Integrating both sides, we get:

1
tan"lv — Elng{l +v?) =logx + C
Yy i+
1 —_ — — e ==
= tan (x) Ziag [1 +(x) ] logx + C

af¥y 1 iyt
Y o =
= tan (x) > iag( 2 ) logx +C

o W 1
1"y __ - 29
= tan (x) 2[In::g{.k: +y°)—logx“] =logx+C

B 1
LRy - 2 2
= tan (I) = 2lt:rg{;v: +y°)+C
Hence, the required solution of the given differential equation is

tan™? G) = %lcrg[x2 +y3)+cC
Marks]

4, (x?—y¥dx+2xydy =0
Marks]

Solution:
The given differential equation is (x* — y*)dx + 2xydy = 0

dy ~@x'=y%)
e —
dx 2xy

~(x*~y?)
2xy

(1)

Let F(x,y) =

Call: +91 - 9686 - 083 - 421
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(Ax)* = ()] -G*-y?)
~F(Adx,Ay) = = =A% F(x,
Therefore, the given differential equation is a homogeneous equation. [1
Mark]
To solve it, we make the substitution as:
y=vx
d d
= — =
e | S S
=22 —pp gt [1
x ix
Mark]
Substituting the values of y and z—i
i dv x% — (vx)?
s dx 2x« (vx)
el dv  v?-—-1
= xa'_ T2
dv vi-1 vl —1-—2v?
= dx  2v i 2w
dv (1+vH)
==
dx 2v
Fa' dx
1412 dv = T x [1
Mark]
Integrating both sides, we get:
C
log(1 + v?) = —logx + logC = log—
x
C
>1+vi=—
x
< R i
=» [1 +y_ =—
2] -
=>x2+y* =Cx
Hence, the required solution of the given differential equation is x* + y2 = Cx [1
Mark]
5. sz—x2—2y2+xy [4

dx

Marks]

Call: +91 - 9686 - 083 - 421
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Solution:

z

d
Given differential equation is x2 == — xZ — 2y2 + xy

dx

d_y_x2—2y2+x}r

dx x? (1)

x2—232+xy
Let F(x,y) = S
o _ (A=) 20y +(Ax)(Ay) _ x*-2y*+xy _
~ Fdx, Ay) = o) = S =
Mark]

AY-Fix,y)

VIKRANTADAD=ZMY"

[1

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

Y=

dy dv
=}dx e xdx
Mark]

d
Substituting the values of y and ﬁ

dv  x%2 —2(vx)* + x - (vx)
vi+x_—=

dx x*
sv+xr—=1—2vi4vp
dr £
et ol O
xdr v
dv _dx
1—2v2 «x
i dv dx
= —. - —
21 _ gz X
1 e —-Ef
2 {%)2_“3 x
Mark]

Integrating both sides, we get:

1
—=11u
1 V2
- log = log|x| + C
2 ZKL \ll'i_u
V2
T ¥
_+_
= log V2 X = log|x| + C
242 £
vz o oX

Call: +91 - 9686 - 083 - 421
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1 x+u2y

= ﬁlng 7oy = log|x] +C [1

Mark]

Hence, the required solution for the given differential equation fs—lng % = log|x| +

C

6. xdy—ydx =, x?+ yldx [4
Marks]

Solution:

Given differential equation is xdy — ydx = /x2 + y2dx
= xdy = [}r +x? +}r2] dx
r:!'y .y Jx2+y?

dx x* (1)
Let F(x,y) = w“xx—aﬂr
Ax + ./ (Ax)2 + (Ay)? +1.|":r2+
~ F(Ax, Ay) = ( Ai Lois B > = =A%-F(x,y)
Therefore, the given differential equation is a homogeneous equation. [1
Mark]

To solve it, we make the substitution as:

y=1vx
d
—(}']l = %)
e R [1
dx ilx
Mark]

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

dv  vx++4x2 + (vx)?
v+tx_—=
dx %

dv
2v+tx—=v+41+02
dx

= dv =:E£ [I

e
V141 x

Mark]
Integrating both sides, we get:

Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
Page 55 0f 110




VIKRANTADADEMY"
log !v + 1+ u?| = log|x| + logC

2
Y y
= log|=+ [1+=] =loglcx
08 I xZ oglCx|
+of %% F 3%
= log % = log|Cx|

= y+./x2+y? =cx?

Hence, the required solution of the given differential equationis y + (x2 +y? = cx? [1
Mark]

7. {xcos (2 ysin 2]y = {ysin (2) — xcos (D} xdy @

Marks]

Solution:

Given differential equation is {xms( ) + ysin (X]} ydx = [}rsm ( ) =i xcus( )]xa‘y

o @@l
T ———

et Py = 2 {—;WME}}

[psin(Z)-xcos(3)}
{Axcns(‘%)+1ysm( )] ¥y
{A}rsm A—}r) Axsm( )] x

_freos®) 3sn (D)
on®) e Q)

=4°-F(F.y)

~Fldx, Ay) =

S
=

Therefore, the given differential equation is a homogeneous equation. [1
Mark]

To saolve it, we make the substitution as:

y=uvx
dy _dv
T r+x i
Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
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d
Substituting the values of y and d—: in equation (1), we get:

dv (xCosp+txsiny)-vx
v+x—= -
dx [(vxsim/—xCcosy)-x

Mark]

dv  vcosv + visiny
S —= .
dx vsiny — cosv

dv  vcosv + visinv
=S y— = s —
dx vsinye — cosv

dv  vcosv + visiny — visinv + vcosv
= X—=

dx vsiny — cosv

dr 2vcosy
e —
dx wvsiny — cosv

v=——r0

[usinu —cusv] 2dx
x

VCOspP

= (I:an u—i)dv 5, SA%
L5 X
Mark]
Integrating both sides, we get:

log(secr) — logr = 2logx + logC
secy
122 2
=>h:-g( 2 )—Iag{Cx )
Secy
g
=N ( - ) =Cx

= spcy = Cxiv

= xycos (X) =k (k= 7)

VIKRANTADAD=ZMY"

[1

[

X

Hence, the required solution of the given differential equation is xycos (y) =k. [1

Mark]

ar: in(2) =
8 x5 y+xsm(x)—ﬂ'

Marks]

Call: +91 - 9686 - 083 - 421
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Solution:

d ;
Give differential equation is x—i —y + xsin (y) =10

d x
:xd—y— ¥ —xsin(%)

dx
ﬂ'y_y—xsin(%) :
"= x W
—zeinfX
LetF(x_}r}:Lmul

X

o
Ay — Axsin (A_i) ¥ — xsin (;J
s F(Ax, Ay) = = — = =2 F(x,y)

Therefore, the given differential equation is a homogeneous equation. [1
Mark]

To solve it, we make the substitution as:

¥y=x

d _ d
:*E(}'] = E{PIJ

dy dv
:}E—U'I‘XE

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

di vx—xsiny

vrx o =—— [1
Mark]
di )
= v+ x—=v—siny
dx
dv dx
= ==
sinvy  x
A
= cosec v dv = —Tl [1
Mark]

Integrating both sides, we get:

C
log|cosecr — cotv| = —logx + logl = log—
x

y ¥y _C

= COSec (;) — cot (;) e

= = =

sin (%) sin (%)
Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
Page 58 of 110

1 cos G) C
%




VIKRANTADAD=ZMY"

— 8 1 [1 — COS e)] = sin G)
Hence, the required solution of the given differential equation is x [1 — C0s e)] =

Csin (f]u Mark]

9. ydx+ xlog (‘1) dy — 2xdy =10 [6
X
Marks]
Solution:

Given differential equation is ydx + xlog (F) dy —2xdy =10

X

= ydx = [21: = xlug(%)] dy

dy y
—=—"—..(1)

dx 2y — xlog (%)
Let F(x,y) = .

Zx—xlng{‘::}
: 4y y 0
s F(Ax, Ay) = T =4 Flxoy)
2(Ax) — (Ax) log (H) 2x —log (;)

Therefore, the given differential equation Is a homogeneous equation. [1
Mark]

To solve it, we make the substitution as:

¥ =vx
dy d
E —H(VI)
dy dv
= —= Lo
dx . xdx

H+IH_ 2z—xlogy [1
Mark]
" di v
=X _— =
Ee dx 2-—logv
dv (E]
> X—=——
% dx 2—logv 4
Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
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dv v —2v+ vlogy
=S X—=

dx 2 —logrv

dv viegr—v
= dx 2 —logv

2 —logv dx

=5— —dr=—
v(logr — 1) X

[1 +(1—]ngu}} dx

v(logy — 1)
1 1 dx
= Lﬂugu—l] o _t:] dv = T [1
Mark]

Integrating both sides, we get:

= V5
v(logr — 1) % v - ¥ xx

dir
—_ 1 =1 + logC ...(2
= J v(iogy — 1) OgY = l0gx + I0g (2)

= Letlogr—1=1
dt

d
= —(1 —1)=—
dv{cgu ) dv

1 dt
= —=—

v dv

d
:;f:dr [1

Mark]

Therefore, equation (1) becomes:
dt

= f o logr = logx + logC

= logt — log G) = log(Cx)

= log [[ﬂg (;J e 1] —log (;) = log(Cx)

os(2) -
¥

zi[lng(%] —1]=cx

:tog(%}—] = Cy

= log = log(Cx)

Hence, the required solution of the given differential equation is log G) —1=Cy [2
Marks]
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X X
= == x
10. (1+el)dx+el'(l—;)dy—ﬂ (4
Marks]

Solution:

X x
Given differential equation is (1 + e;) dx + e¥ (1 = f) dy=10

x x X
:(1+el*]dx=—e3(1—}]dy

= —= +— (1)
Y Gter
il:: x
—-a¥[1—

Let F(x,y) = _F}

1+e¥

—el?(l —j—;) —ev (1 —%)
~ F(Ax, dy) = — = x—=4"-F(x,y)

14+el¥ 1+ev

Therefore, the given differential equation is a homogeneous equation. [1
Mark]

To solve it, we make the substitution as:
x=vy

d i
= — =

2 =5

dx dv
— =1+ yv—
= iy v yd}r

i
Substituting the values of x and ﬁ

¥ Y&y~ Tiee (1
Mark]
dy. _=&” -t we
yd}r i
dr —e" +ve” —v—ve’
= —
Fd}r 1+e"
dv v+e’
}-’d =7 | U}
y 1+e
Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
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¥ dv
= [1””] dv = ——= [1
v+ ¥
Mark]

Integrating both sides, we get:

C
= log{v + e") = —logy + logC = log (;]

x x
='>[—+e ]=
¥

W

X
='>x+ye§=[?

x:
Hence, the required solution of the given differential equation is x + ye* = C [1
Mark]

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

11. (x+y)dy+{x—y)dy=0;y=1whenx=1 [6
Marks]

Solution:
Given differential equationis (x + y)dy + (x — y)dy =0
= {x +y)dy = —(x — y)dx

N, Ot I

— = 1
dx x+y )
_ —x=¥)
Let F{x,y) = g
—(Ax—4y) —(x—y)
~Fldx, Ay) = = =A% Fix,
(Ax,Ay)  — y iy (x.¥)
Therefore, the given differential equation is a homogeneous equation. [1
Mark]
To solve it, we make the substitution as:
y=vx
d —
EU} E{M]
d 4 dv
= —= ==
di O g
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dv
Substituting the values of v and ﬁ in equation (1), we get:

du —{x—tx
v+t =TT
dx x+vx

Mark]

[1

i der v-—1
=k s
& xdx v+1

dv v—1 _i.=—1—1:(u+1]

=:”“’E_i.?+1_v r+1

dv v—1—-vi—v —(14+v?)
=N = =
dx r+1 r+1

+1 d
. Jd _dx

=
1+ vl x

> [t o] =-F 1
x

1412 14w

Mark]

Integrating both sides, we get:

1
E]ng(l +v?) +tan v = —logx + k

= log(1 + v?) + 2tan ‘v = —2logx + 2k

= log[(1 + v?) - x*] + 2tan" v = 2k

2
Y 2
e B

= log(x* +y%) + Ztan_lf =2k ..(2) [1
Mark]

= log

T LA
X

Now, y=1latx=1

= log2 + 2tan™'1 = 2k
T
= log2 +2 X 7 =2k

=7 +log2 = 2k [1
Mark]

Substituting the value of 2k in equation (2), we get:
L i m
2 2 O 2
log(x“ + y“) + 2tan (x) e + log2

Hence, the required solution of the given differential equation is log(x® + y?) +
g o Lk TN 5
2tan (I) =k log2
[1 mark]

Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
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12. x3dy+ (xy 4+ y%)dx=0;y=1whenx =1 [6
Marks]

Solution:
x%dy + (xy + y*)dx = 0
= xzdy =—(xy+ yz}dx

d 3 2
:b-—y :—{X}-’-!'_}’ )
dx x?

(1)

= 2
Let F(x,y) = %

[Ax - Ay + (Ay)?] i G ¥?)

~ F(Ax,dy) = P 7 =A"Flxy)

Therefore, the given differential equation is a homogeneous equation. [1
Mark]

To solve it, we make the substitution as:

dy duv
:}E— 4+ XE

Substituting the values of ¥ and %

U+1‘ﬂ=_rm.+[m-]:|= 2 [

—¥—="
dx x
Mark]

dv
s x—=—v>=2v=—-v(v+2)
dx

dr dx

- = M
viv+2) X

(v+2)—v

1
=N
2] viv+2)

1.1 1 dx
il e e [1

Mark]

Integrating both sides, we get:

1
2 [logr — log(v + 2)] = —logx + logC

Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org

Page 64 of 110




VIKRANTADAD=ZMY"

L ( . ) I
=% — = =
2 B\, 2/ 08
v cy2
= =T
v+ 2 ¥
(Y
::r}J =
=47 X
¥ e
y+2x «x?
'y oo
o y+Ix . {2} [1
Mark]

Now, y=1latx=1

et [1
3
Mark]

Substituting €2 = =

x?y 1

y+2x 3

= y+2x = 3x%y

Hence, the required solution of the given differential equation is y + 2x = 3x2y [1

Mark]

13. [xsinz E = y)] dx + xdy = ﬂ:}'%when Xi—1 [6
Marks]

Solution:

Given differential equation is [J:rsiu2 [:%) = y] dx +xdy =0

dy _~[xsin? () -]

= dx = (1)
Let F(x,y) = w
Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
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fr-swl)-»]_for )

~ F(Ax, 2 =1 Flx,

(Ax,Ay) = e = (x,¥)

Therefore, the given differential equation is a homogeneous equation. [1
Mark]

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

y=vx
d i
EU’} —d—{vx}
dy dv
L =ptx=—0

=:hu';r = dx

Substituting the values of ¥ and z—': in equation (1), we get:

IJ' +1’E = xsinzu—vx] [

dx x
Mark]
+ dv [sin? ! o
= | broie — = -
vao sin‘v—v]=v— sin“v
- dv _ i
Idx— sin“1r
dv _
= ———=—sin‘y
sin?w
= coseclvdv = —de [1
Mark]
Integrating both sides, we get:
—cotv = —log|x| —
= cotr = log|x| + C
¥
= cot (E] = log|x| + logC
Y
= cot (;) =logiCx| ...(2)
T
Now,y = catx = 1
™
= cot (E) = log|C|
= 1 = logC
>C=¢l=e¢ [2
Marks]

Substituting C = e in equation (2}, we get:
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cot g) = loglex|

Hence, the required solution of the given differential equation is cot G) = loglex| [1
Mark]
dy ¥ ¥
14. E—;+cnsec(;)=ﬂ:y=l]whenx= 1 [6
Marks]
Solution:

Given differential equation is :—J" —Y 4 cosec (ﬁ) =10
X x X

= j—i = ; — cosec {%) e (1)

Let F{x,y) = % — COSec (f)
A A
S F(Ax, Ay) = g — Cosec (l_i)

. 3 a5 1 = A%
= F(ix, Ay) = Z cosec (x) =F(x,y) =1"-F(x,y)
Therefore, the given differential equation is a homogeneous equation. [1
Mark]

To solve it, we make the substitution as:

¥=vx
d d
E(‘ﬂ = E{Wf]
dy dv

- + ¥yr—
dx ¥ xdx

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

d
v+xd—::v—cnsecv [1
Mark]

dv dx

= ==

COSeCV x

. i
= —sinvdy = Tx [1
Mark]

Integrating both sides, we gef:
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cosv = logx + logC = log|Cx|

= cos (E] = log|Cx]| ...(2) [1
Mark]

This is the required solution of the given differential equation.

Now,y=0atx = 1.

= cos(0) = logC

= 1 = logC
S =gl=y [1
Mark]

Substituting € = e in equation (2), we get:
¥
e ]

Cos (x) = log|(ex)|

Hence, the required solution of the given differential equation Is cos (i) = log|(ex)| [1
X
Mark]

15. 2xy+}r2—2x23—i=ﬂ;y=2whenx=l [6
Marks]

Solution:

Given differential equation is 2xy + y? — 2x? j—y =0
x

d
= 2125 = 2xy 4+ 3%

dy 2xy+y*?
= ——=—"
dx 2xZ

«{1)

Zxy+pd

2x?

2(Ax)(Ay) + (A4y)*  2xy +y?
2(Ax)2 o 2x?

Let F(x,y) =

& F(Ax, Ay) = =A"-Flx,y)

Therefore, the given differential equation is a homogeneous equation. [1
Mark]

To solve it, we make the substitution as:
y=uvx

d i
ia(}’) :E{M}
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i
Substituting the value of y and % in equation (1), we get:

o +IE = 2rlvx)+(vx)®
dx 2x?

Mark]

[1

i dr  2v+ v
=k o
R 2

2
=’;Ed” —';‘ [I

Integrating both sides, we get:

—2+1

2

-_2+1=10g[.rt+c

2
= ——=log|x| +C

= —— = log|x| +C

= — 2 = log|x| + C .(2) [1
I'iu'larkir

Mow,y=2atx=1

=—1=log(l)+C

= L=-=1 [1
Mark]

Substituting € = —1 in equation (2}, we get:

ExIIII
= lgplx] =
¥ g

2x g el
=—=1-loglx
y

2x

=——— (x#0,x #
1 —loglx] (x x#8)

o

ix

Hence, the required solution of the given differential equationis y = Tlogixl
108X

Mark]

[1
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d
16. A homogeneous differential equation of the form ﬂ—; =h G) can be solved by making
the substitution.

[1 Mark]
(A)y = vx

(B) v = yx

(C)x = vy
[Djx=v
Solution:

d
For solving the homogeneous equation of the form d—; = G), we need to make the

substitution as

X = vy.

Hence, the correct answer is C. [1

Mark]

17. Which of the following is a homogeneous differential equation? [2
Marks]

(A)(4x + 6y +5)dy —(3y+2x +4)dx =0
(B) (xy)dx — (x* + y*)dy = 0
(€) (x2 + 2y?)dx + 2xydy = 0

(D) yidx + (x* — xy* —y*)dy =0

Solution:

Function F(x, y) is said to be the homogenous function of degree n, if F{dx,dy) =
A" F(x, y) for any non-zero constant (4).

Consider the equation given in alternative D:
yidx + (x* —xy—y3)dy =0

r.I_J.-' — —y2 },2

dx ~ xf-xy-y? - yi4ry—x? [
Mark]
F
Let F{x,y) = m
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(Ay)?
(Ay)% + (Ax)(Ay) — (Ax)?

= F(ix, dy) =

AZ},Z
TG +xy—x9)

SEEe z T
B s gl s

=A% -F(x,¥)

VIKRANTADAD=ZMY"

Hence, the differential equation given in alternative D is a homogenous equation, [1

Mark]

Exercise 9.6

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

dy -
L o F 2y = sinx
Marks]

Solution:

d "
Given differential equation is ﬁ + 2y =sinx

This is in the form uf:—i + Py =) (where P =2 and () = sinx]

el Pidx _  [2de _ 2x

Mow, e

[4

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

y(I.F.) = f.;@ X L.F.)dx +C

= ye2* = [ sinx+e**dx 4 C..(1)
Mark]

Let [ = [sinx -e?.

3 d
= | = sinx- jez" dx — J- (H (sinx) - J- e?* r:!'x) dx

E.Zx Elx
= [ = sinx - — — —\d
SINnX 3 j(CDSI ) ) X

[1

= = —_—— " — R a
5 5 cosx- | e I (cosx)- | e~ dx|dx
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i _szsinx 1 g?x J’ ; elx 4
= 5 cosX 2 (—sinx) 2 x
2x - 2x
e~*sinx e“'cosx 1
== gy g —If[sinx-ezx}dx
EEI
== e (2sinx — cosx) — E!
5 2x
=>EI = T(Zsin_:r— cosx)
EZI
=] :T{ZSinx—cosx} [2
Marks]

Therefore, equation (1) becomes:

EE:r:

ye* = ?{Esinx —cosx)+C

1
= = EI[Zsinx — cosx) + Ce™%*

Hence, the required general solution of the given differential equation is

¥ %(Zsinx — cosx) + Ce %% [1
Mark]
ﬂ R L
L, ot Jy=e [2
Marks]
Solution:

The given differential equation is dﬁ' +3y=e

This is in the form Df:—i + Py =Q (where P = 3and Q = e™2¥)

Now, I.F = el Pix — of 3dx _ g3x [1
Mark]

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

y(1L.F) = j{u x LE.) dx + C
= yei¥ = J.(e‘z" xe¥)4C
= e 1% = fexdx+c
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= yel¥ =g 4 ¢
Hy=e 24 g

Hence, the required general solution of the given differential equation is

y=e ¥4 o [1
Mark]
d
3. —+>=x?
dx x
[2 Marks]
Solution:

i
The given differential equation is ﬁ + % =K

This is in the form of g+F}r = (where P= J—lrand £ — :rz)

jidx

Now, IL.F = el PI% — ¢ = gl98Y — [1

Mark]

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

y(IL.F.) = j(q xLF)dx+C
= y(x) =f(x2 -x)dx +C

::-xy:jxadx+c

5
:&x}r=T+C

4
Hence, the required general solution of the given differential equation is xy = IT +C [1

Mark]

4, %+sec1y:tanx(ﬂixﬂ:%) [2
Marks]

Solution:

The given differential equation is (:—} + secxy =tanx (El =x< %)
X
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This is in the form uf:—i + Py = @ (where P = secxand @ = tan x)

Now [. F = el Pdx — g secxdx _ log(secx+tanx) _ cocx + tanx [
Mark]

The general solution of the given differential equation is given by the relation,
y(IF) = j(u X LF)dx +C

= y(secx + tanx) = J-tallx{secx + tanx)dx + C
= y(secx + tanx) = fsecxtanxdx + I tan® xdx + C

= y(secx + tanx) = secx + j(seczx —1)dx+€

= y(secx + tanx) = secx +tanx —x +C

Hence, the required general solution of the given differential equation is y(secx + tanx) =

secx +tanx —x + C
[1 Mark]

PR TG, L4
5. cCOs x.dx+}r—tanx(ﬂ‘_-?x{2]
[4 Marks]

Solution:

:I__!."
dx

Fi

Given differential equationiscos“x .—+ vy =tanx

d_}r y  tanx

dx cos?x cosix

dy
=—+ysec’x=ta ?
dx ysec  Xx nxsec x

This is in the form nf:—y + Py = @ (where P = sec” x and ) = tanxsec’x)
xX

Now, LF = ol pdx

LE = E.r secty-dx

LF. = etanx [1
Mark]

Solution of the given equationisy x LF.= [ @ x LF x dx +C

y-e@¥ — [gac?y. tany - e . gy + € ... (1)
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Let I = [ sec’x - tanx - ™"* . dx

Putting t = tanx

= sec’x - dx = dt [1
Mark]
I = J tanx - "% . (sec?x - dx)

= I=[t-et.dt

1=t eldt— [ [j—ife'dt] dt

=1=t-e'— [e'dt [1
=>[=tet—e'
Mark]

Putting t = tan x, we get

[ =tanxeg r — g 0r

= | = e"™¥™(tanx — 1)
Substituting value of [ in (1), we get

yeldh® — gt tany — 1)+ C

=y = (tanx — 1) + C.e an* [1
Mark]

Hence, the required general solution of the given differential equation is y = (tanx — 1) +
C-E—T':'Il!.r

dy e
6. xdx+2}=—x logx
[4 Marks]

Solution:

d
The given differential equation is xﬁ + 2y = x’logx

dy 2 ;
:bﬂ+gy—xugx

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

r:!I}J+ = (h - dxl )
o py =40 werep—xan xlogx

Now, I. F = el pdx = eledx — g2logx _ glogx? _ 2 [1
Mark]

The general solution of the given differential equation is given by the relation,
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y(L.F.) = f{u x LE.)dx +C
Sy-x?= j(xlugx-xz)dx+c

s g = f[x”ng,r]dx +C

= x%y = logx - [ x? dx—_[[:—x{‘tugx] -_[x3dx] dx+C

Mark]
s x*

— 1 }*=Iogx-T—j o a dx+C
x*lo 1

= xZy= 4gx—zj-x:"dx+c
4 4

:bxzyzﬁ—i-%+c

Mark]

z 1
= x y:Ex (#Hlogx — 1)+ C

1
> y= Exz[i}h:ngx —1)}4+cx 2

VIKRANTADAD=ZMY"

[1

[1

Hence, the required general solution of the given differential equation is

y= éxz(ﬂtlc}gx —1)+cx?
Mark]

dy _Z
7. xlug,ra gt logx
Marks]

Solution:

The given differential equation is xlug,rj—i + v = %]ngx

i A A
dx xlogx x?

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

dy . -
E”}'_Q(w e P = Hogx ™" Q_x_z)

Foa
Now, I. F.= el pdx = e’ Tog™™ — glogllogx) — logx
Mark]
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The general solution of the given differential equation is given by the relation,

y(I.F.) = [ (axF)dx+cC

2
= ylogx = j(ﬁlugx) dx+C..(1)
Now, [ (I% iugx) dx =21 (Ingr I_ZJ dx

=Ellugx-_[x—z.dx—j{;—x(lugx}-j-x—tdx}dx] [1
Mark]

(D) [ ()]

logx 1
oE_T

x x
logx 1
~of-2Z ]
x x
= —=(1 +logx) [1
Mark]

Substituting the value of [ C_? Ingx) dx in equation (1), we get:

Z
ylogx = —;I[l +logx) 4+ C

Hence, the required general solution of the given differential equation is

ylug.r=—;{1+logx}+£' [1

Mark]

8. (1+x%)dy+ 2xydx = cotxdx(x = 0) [4
Marks]

Solution:

Given differential equation is (1 + x*)dy + 2xydx = cotxdx

dy Zxy colx

dx = 1+x° = 1+x= [1
Mark]
This equation is a linear differential equation of the form:
r:!'y+ _ (] _ 2Zx 4 _catx]
FPRE N el e L e e

Page 77 of 110




VIKRANTADAD=ZMY"

Now, I.F = el pdx eflzfr“dx — lOB(1HXT) _ 1 4 42 [1
Mark]

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

y(LF) = f{u X LE)dx +C

2y _ cotx 2
= y(l+x }_j[1+x1x(1 +x )]dx+c
= y(1 +12]=jcntxdx+c

= y(1 + x?%) = log|sinx| + €

Hence, the required general solution of the given differential equation is

v(1+ x?) = log|sinx| + € [2
Marks]
5. x;—y+}r—x+x}—'mtx=ﬂ[x¢ﬂ] [4
X
Marks]
Solution:

Given differential equation is x:—y +y—x+xycotx =10
X

== d}r+ 1+ xcotx) =
IH ¥( xcotx) =x

dy 1
=:>E+(;+mtx)y=1 [1
Mark]

This equation is a linear differential equation of the form:

r:!'y+ . (h _1+ G _cnt.r)
B py—@werep—; cotx an Q—m
Mow, [. F =E_|rj‘.?rl'1' S Ej’lii.zdx - E_flﬂg{1+xz}l =1 4x2 [

Mark]

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

y(I.F.) = f(a X LF.) dx + C

i cotx &
S y(l+x°) = [1+x2x(1 +x )]dx+c

Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
Page 78 of 110




VIKRANTADAD=ZMY"

=y(1+x%) = jcntxdx+ c

= y(1 + x?%) = log|sinx| + C

Hence, the required general solution of the given differential equation is

¥(1+ x?) = log|sinx| + C [2

Marks]

10. x:—z+}r—x+x}rcntr=ﬂ[x¢ﬂ] [a
Marks]

Solution:

Given differential equation is xj—y +y—x +xycotx =0
X

= d}r+ 1+ xcotx) =
IH ¥( xcotx) =x

dy 1 _
=&E+(;+mtx)y—1 [1
Mark]

The equation is a linear differential equation of the form:
dy 1
P Q (wherep = jcotx and @ = 1)

Now: I F = ,E_“-’I'il' - E_r[iﬂatx:ldx — glogx+loglsinx) _ Ef!ng[xsin ) — yeiny [1
Mark]

The general solution of the given differential equation Is given by the relation,
y(I.E.) = J-(G. X LFE)dx +C
= y(xsinx) = j{l x xsinx)dx + C
= y{xsinx) = f{xsinx} dx +C
: , d .
= y{xsinx) = .rf sinxdx — f la(x] . f sinx dx] +C

= y(xsinx) = x(—cosx) — f 1 (—cosx)dx+C

= y(xsinx) = —xcosx + sinx + C

—Xxcosx  sinx £
= Y= + +

xsinx xsinx  xsinx
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1 (s
=S y= —cut~x+;+xsmx [2
Marks]

Hence, the required general solution of the given differential equation is y = —cot - x + i +
C
xsinx
dy _
11. (x+y}H—1 [4
Marks]
Solution:
Given differential equation is (x + y]j—i =1
dy 1
= =)
dx x+y
dx g
s e
dy wRE
dx
= —r =
dy -
This is a linear differential equation of the form:
3—3;+ px = (wherep = —1and @ = y)
Now, I.F = el #dy = gl ~dy — o-¥, [2
Marks]
The general solution of the given differential equation is given by the relation,
x(I.F.) = f{@' X LFE)dy+C
v xe ¥ = J.D‘ e Ndy+C
d
= xe Y=y J.E_yd}" —J’ [@[ylje‘yd}r]d}r G it
= XE_J'" — }'(—E‘_}IJ == f(—ﬂ_}l) d_}" i
mxg Y =~y T+ J e Ydy+C
SxeY=—ye ¥ —e¥Y+C
shxs —y-=14Ce¥
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s ydl=Ce¥ [2
Marks]

Hence, the required general solution of the given differential equationisx + y + 1 = Ce¥

12. ydx + (x —y*)dy =0 [4
Marks]

Solution:

Given differential equation is ydx + (x — y?)dy = 0

= ydx = (y* — x)dy

dx y'—x x
= —= =¥y ——

dy y ¥

dx x
='}E+;—}" [1
Mark]

This is a linear differential equation of the form:

Y, e = (wrel G

prs px—Qwerep—;an =y

Now [.F = el P4¥ — ejid}' — eloBY — . [1
Mark]

The general solution of the given differential equation is given by the relation,
x(LF.) = f{u X LF)dy +C

= xy=[(y-y)dy+c
= xy=[yidy+cC

3

y
=Xy = 3 +C
i
¥y C
= =—49=
= 5
2
Hence, the required general solution of the given differential equationis x = y? + 5 [2
Marks]
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13. [x+3}r2]%=}’{y} 0) [2
Marks]

Solution:
d
Given differential equation is (x + EyE}ﬁ =¥

dy y
= ="
dx x4+ 3y?

d + 32
:’x_x R

S =43y

dy ¥ ¥

dx x
:}E—; = 3}" [1
Mark]

This is a linear differential equation of the form:

a'x+ 0 ( G 1 Q=3 )
—+px = where p = ——and Q = 3y
dv 1
Now, I.F = el 78 — 715 _ g-logy _ Jloely) _ 1 i

¥
Mark]

The general solution of the given differential equation is given by the relation,
x{.F.) = j{ﬂ ® IF)dy +C
= xl j(B xl]d +E

XXR—= yxX—jay

¥ ¥

ad Iy+C
= — = }’

y

=x=3y’+cCy

Hence, the required general solution of the given differential equationis x = 3y% 4+ Cy [2
Marks]

w

14. %+2}rtanx=sinx;y=E]whenJr:; [4
Marks]

Solution:

The given differential equation is dm—} + 2ytanx = sinx
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This is a linear equation of the form:

d
£+ py = @{wherep = 2tanx and § = sinx

Now, I. F = ol pix _ [ 2tanxdx _ ,Zlogisecx| _ log(sec’s) _ o..Z, [
Mark]

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

y(LF) = f{u x LF,)dx +C
= y(sec?x) = f{sinx -sec?x)dx +C

= ysecix = f(secx stanx)dx +C

= ysec’x = secx + C...(1) [1
Mark]

an,y:[]atx:%

Therefore,

T m
0 x sec §=sec—+c

3
=0=2+C
=i ==3 [1
Mark]

Substituting € =- 2 in equation (1), we get:
ysec’x = secx — 2
= y = cosx — 2c05°x

Hence, the required solution of the given differential equationis y = cosx — 2cos?x. [1
Mark]

15. (1+x2}i—i+2xy=#:y=ﬂwhenx=1 [4
Marks]

Solution:
Given differential equationis (1 + led—:'r+ Dopyp =
" dx y 14+x2

dy + 2xy 1
= — =
de  1+x2 (1+x2)2
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This is a linear differential equation of the form:

dy+ - (h _ 2x 40 = 1 )
TR A L e T e e
2rdx 2
Now, I.F = el Pix — el T = glop4x) — 1 | 42 [1

Mark]

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

y(L.F) = f{a x LF)dx + C

1
::b-_}-"{_l +Izj=j[m'{l+xz} dx+C

1
:;y(li—xz]:jl_l_ dx +C

x2

s y(l+x?)=tanx+C..(1) [1
Mark]

Now, y=0atx = 1.
Therefore,

O=tan"'1+C

m

= C=— i [1
Mark]
Substituting € = —%in equation (1), we get:
m
y(1+x?)=tan"x - 3
Hence, the required general solution of the given differential equation is
y{l+xz)=tan‘1x—% [1
Mark]
16. %—3}!1:0!‘.1:: sin2x; y = 2 when x =% [4
Marks]
Solution:
The given differential equation is ;—i — 3ycotxy = sinZx
This is a linear differential equation of the form:
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:_i + py = @ (where p = —3cotx and ) = sinx)

2= s [1

sintx

; " AR
Now, I.F = E_dex — g~ 3 cotxdx _ ,—3logjsiny| _ E‘“E ainTx

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

y(LF) = [ (Qx1LF)dx +C

1
= Y
y sindx

Mark]

1

sindx

i j[sanx- ]ﬂ'.r+C [1

= ycosecix = Zj(cutxcusecx] dx+C

= ycosec’x = 2cosecx + C

2 3

T 7. T 3
cosec?xy cosec3x

=S¥ =

= y = —2sin®x + Csin’x ... (1)
an,y=23tx=%
Therefore, we get:

2==2+C

=C=4 [1
Mark]

Substituting C = 4 in equation (1), we get:
25 2 . 3
y = —2sin“x + 4sin”x
= y = 4sin?x — 2sin?x
Hence, the required particular solution of the given differential equation is

y = 4sin®x — 2sin’x [1
Mark]

17. Find the equation of a curve passing through the origin given that the slope of the
tangent to the curve at any point (x, ¥} is equal to the sum of the coordinates of the
point. [4 Marks]

Solution:

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

At point (x, v), the slope of the curve will be j—i
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According to the given information:

dy
EE +
dx e

dy
=——y =X

dx

This is a linear differential equation of the form:
:—ﬁ+ py = @ (wherep =—1and @ = x)

Now, I.F = elpdx _ pJi-tidx _ o-x
Mark]

VIKRANTADAD=ZMY"

[1

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

y(LFE) = I{G. x LE)dx +C
=S yg = fx e “dx+C..(1)

Now, [xe *dx=x[e*dx— [ [:—I{x] - _[E'xdx]dx

= —xe ™ — [ R e
Mark]

=o=xe "+ (—eTH)
=—e"(x+1)

Substituting in equation (1), we get:
ye F=—2F(x+1)4+C

=y =—{x+1)4+Ce”

syl =_=_Ce*, (2}
Mark]

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

1=C

=0=1

Substituting € = 1 in equation ({2}, we get:

x+y+1l=e*

[1

[1

Hence, the required equation of curve passing through the originisx +y + 1 =¢* [1

Mark]
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18. 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.
[4 Marks]

Solution:

Let F{x, y) be the curve and let (x, ¥) be a point on the curve. The slope of the tangent
to the curve at (x, ¥} is j—i.

According to the given information:

dy

—+5=x+

dx T
dy

=% ——y=x—5
dx T

This is a linear differential equation of the form:

d

§+py = Q{wherep=—1andQ =x —5)

Now, I. F = el pkx — gl(-1)dx _ o-x [1
Mark]

The general equation of the curve is given by the relation,
y(LF) = f{u % IF)dx + C
S y-e*= j{x —5)e*dx+C

Now, [(x—5)e™*dx = (x—5) fe *dx — [ [L (x— 5) - f e dx| dx

= (x—5)(—e™) — [(-e ™ )dx 1
Mark]

=(5—xle 4+ (—"")

=(4—x)e™™

Therefore, equation (1) becomes:

ye *=(4—x)e*+C

=>y=4—x+Cle"

Sx+y—4=0e"..(2) [1
Mark]

The curve passes through point (0,2).

Therefore, equation (2) becomes:
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042-4=Ce"
=-2=C
= L ==2

Substituting € =- 2 in equation (2), we get:
x+y—4=-2e"
Sy=4—x—2e*

Hence, the required equation of the curve is y = 4 — x — 2e”*
Mark]

19. The integrating factor of the differential equation x% —y=2x%is
Marks]

(A) >
(B) e
(€<

(D) x

Solution:
The given differential equation is xj—y —y=2x"
X

:ad—y—£=2x
dx x

This is a linear differential equation of the form:

dy 1

P Q (where p= —;and{.‘ = Zx)

Mark]

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

E,J pdx

AT F= ef%ﬂx — g—logr — glog(x™") — x—1 _E
X

Hence, the correct answer is C.
Mark]
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20. The integrating factor of the differential equation.

il
(A-y)g+yx=ay(-1<y<1) [2
Marks]

(A) 7

1

[y
y¥o-1

(B)

1
1—y2

(C)

1
Ji-y?

(D)

Solution:
d
The given differential equationis (1 — yz}ﬁ + yx = ay

d
Ly, yx _ ay
dx 1—y? 1—y?

This is a linear differential equation of the form:

dx i ey Y
H-l_ py =@ (wherep =t and @ = l—y“) [1
Mark]

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

el pdt
[ Y dy Lo —y2 lﬂg[;] 1
s LF=elpty — T — g8 Y) _p V197 = __—___
J1—y?
Hence, the correct answer is D. [1
Mark]

Miscellaneous exercise 9

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

defined).
(&2 +5x(2) - 6y = logx [
Mark]
(II}(%)E—ﬂi(:—i)z-r?y: sinx 1
Mark]
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d* . fd?
() 2 — sin (d—xf] =0 [
Mark]
Solution:

i o d=y dy\? = 4
(I)The differential equation is given as—— +5x (E) 6y = logx

ﬂ-z}l, ﬂ‘.}’ 2
= (—) — by —1 =0
X x dx L

2
The highest order derivative present in the differential equation is % Thus, its order is two.
X

2
The highest power raised tnﬂ—ﬁ is one. Hence, its degree is one.

dx
[1 Mark]

(1) The differential equation is given as:

dyy*  rdy\’ :
(E) —4(5) + 7y = sinx

dyy? dyy*
ﬂ(é) —4(d—i) + 7y —sinx=0

dv
The highest order derivative present in the differential equation s d—i Thus, its order is one.

The highest power raised to is three. Hence, its degree is three.
[1 Mark]

(iii) The differential equation is given as:

r:!'“y . dgy
E—SIII E =1

L
The highest order derivative present in the differential equation is % Thus, its order is four.
X

However, the given differential equation is not a polynomial equation.

Hence, its degree is not defined. [1
Mark]

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

(I}y=ﬂex+be'x+x2:x%+2%—x}'+x2—2=ﬂ [2
MarkS]
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(I y = e*(acosx + bsinx): ——2 +2:,r—[] 4
Mark5]

2
(In)y=xsin3x::;7{+ 9y — 6cos3x = 0 [2
Marks]

d
(IV) x2 = 2y?%logy: (x2 + }rz}d—i —xy=10 [2
Marks]

Solution:
() y = ae* + be ™ + x*

Differentiating both sides with respect to x, we get:

e d a—{e’] + bi(e"‘j +——(x)
r:!'x

i
:b—y = ae® —he ™ 4+ 2x

dx

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

diy

b X =X
1oz — ae +be TR2 [1
Mark]
Mow, on substituting the values uf — and in the differential equation, we get:
L.H.5.
L ol
e 2+2d——;vc}f+x — 2

=x(ae*+ be ™ +2)+ 2(ae* — be™ + 2x) —x(ae* + be X +xV) 4+ x? -2

= (axe® + bxe ™™ + 2x) + (2ae* — 2be ™ + 4x) — (axe* + bxe * + x¥) + x2 -2
=2ae* —2be * +x?+6x—2

#0

=4 L.H.5+RH.S [1
Mark]

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

(Ily=e*(acosx + bsinx) = ae*cosx + be*sinx

Differentiating both sides with respect to x, we get:

d_}‘ po i x + b i Xel
YR (e*cosx) i (e*sinx)
Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
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= é = a(e*cosx —e*sinx) + b - (e*sinx + e*cosx)
= d—i = (a + b)e*cosx + (b — a)e*sinx [1
Mark]

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

d*y

X _ L . L
axz_{a'Hﬂ dx{& cosx) + (b ﬂ}dx(e sinx)

dZ
==rd_x.lr’z = (a + b) - [e*cosx — e*sinx] + (b — a)[e*sinx + e*cosx]

z
d—}; = e*[{a + b)(cosx — sinx) + (b — a)(sinx + cosx)]
x
d*y ) : : :
= ax? e*[acosx — asinx + bcosx — bsinx + bsinx + bcosx — asinx — acosx]

dy
dx*

Mark]

= [2e*(bcosx — asinx)] [1

d d
Mow, on substituting the values of a_xj: and ﬁ in the L.H.5. of the given differential equation,

we get:

d’y  _dy
——EZ—=—12
dx? ax Y

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

. [ (2bcosx — 2asinx) — (2acosx + 2bcosx)
—(2bsinx — 2asinx) + (2acosx + 2bsinx)

= e*[(2b— 2a — 2b + 2a)cosx] + e*[(—2a — 2b + 2a + 2h)sinx]
=10

Hence, the given function is a solution of the corresponding differential equation. [2
Marks]

(II) ¥ = x sin3x
Differentiating both sides with respect to x, we get:

W 2 ensiy= s 3x-3
E_E{Jcsm x) = sindx + x - cos3x

= bt d = sin3x + 3xcos3x
dx

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

L SR
A (sin3x) P (xcos3x)
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d%y ;
= — = 3cos3x + 3[cos3x + x(—sin3x) - 3]

dx

d%y ,
e 6cos3x — xsin3x [1
Mark]

s

Substituting the value of :TJ: in the L.H.5. of the given differential equation, we get:
ais +9 6ros3
— — bros3x
dx? Y

= (b6 - cos3x — 9xsin3x) + 9xsin3x — bcos3x
=10

Hence, the given function is a solution of the corresponding differential equation. [1
Mark]

(IV) x2 =2y%logy

Differentiating both sides with respect to x, we get:

d
2x =2 — =[y?
x T [y*logy]

dy s 1 d
:bx=[2y-iogy~a+}r ;E

=» —d}’zl +:
X—dxtyﬂgy ¥)

i IC P
dx ~ y(1+2logy)
Mark]

[1

d
Substituting the value of ﬁ in the L.H.5. of the given differential equation, we get:

dy
(x? +y2}a—xy

X

= (2y%logy + y2) ——— —
(2y*logy + y*) Y+ 2Zlogy)

xy

= y2(1 + 2logy) - xy

X
y(1+ Zlogy)
=Xy —xy

=D

Hence, the given function is a solution of the corresponding differential equation. [1
Mark]
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3. Form the differential equation representing the family of curves given by
(x—a)>+2y? =a?

where a is an arbitrary constant. [2
Marks]

Solution:

(x—a)® +2y%=a?
=x?+a’—2ax+2y*=a’
=2y =2ax—x% ... (1)

Differentiating with respect to x, we get:

3 dy 2a-2x
Yax~ @2
d -
:.’_y . a—x
dx 2y
dy Zax—2x?
E = 4x:|.r o {2) [1
Mark]

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

dy 2y? + x% — 2x°

dx dxy
dy 2y?—x?
e T S A
dx 4xy
x_ 2
Hence, the differential equation of the family of curves is given as :—i = ZJ;I; [1
Mark]

4. Prove that x? — y2 = ¢(x? + y2)? is the general solution of differential equation,
(x® — 3xy?)dx = (y* — 3xy*)dx = (y* — 3x%y)dy where ¢ is a parameter.
[6 Marks]

Solution:

(x* — 3xy*)dx = (y* — 3x2y)dy

Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
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dy x? — 3xy?

=———-7x—f]
dy ypi=3xdy )

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

y=vx

d d
ﬂE(}'J =—{px)

dx
ay dy
TR TR dx [1
Mark]

Substituting the values of ¥ and %

dv x? — 3x(vx)?
vtx—=
dx (wvx)? —3x2(vx)

" dv 1-3v?
= —_— —_—
PTXiE gy
dv _1-3v?
dr v:—3vw

dv 1—-3v?—v(v?-—3v)

=X -1

= IE = v —3v
dr 1 —vt
= X— =
dx v3-—3v
v —3p dx
:'(1—#"):[”:? [1
Mark]

Integrating both sides, we get:

I (522) dv = logx +logc’ ...(2)

Now, J- (v3—3u) > o J- i dy = 3J- pdy

1-v 1—* 1—v
3_3 3(1 '.[I
= [ (5=2)dv =1, — 31, where I, = [*Zand I, = [ 2. (3) [
Mark]
letl —v* =t
o d : 4, dt
= E( v¥) = e
a3t
= — =
v dv
S g
o 4t = 4 Ol = 4 DE( v ]
v el
And_, IZ:J’]_—p’l:.lIrl_[FI}Z [1
Mark]
SRR B0k = SR« ) www.vikrantacademy.org
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Let v il
d dp
— (2} =
du{u bex dv
dp
= 2 =—
: di
dp
= pdyr = —
vdv 2
_l.dp 1 14p| 1 1447
ifz_ifi—pz_zxzm |'1—;:||_4|':I ll—vi[ [
Mark]
Substituting the values of I; and I, in equation (3), we get:
J- v®=3v - 1I gt 1— v
1 -9 = o8( v Dg1+u2
Therefore, equation (2) becomes:
14w ,
—]Dg{_l —v“}——lug i = logx + logC
= 1} 1—v? 1-I-UZEI—I c’
40g{ u}l—uz = logl'x
Laxr N
{1 2}1 = {C'x )"
2, 4
¥
(1 +?) 1
= —
(1 B },2)2 C 4x-4
2
(x? +y?)* o
2 (xZ—y2)2 iyt
=k {xl e },2)2 B C‘(_IZ LT _].-’Z_}4
= x?2—y? =C(x*+y?)?%, whereC = ("
Hence proved. [1

Mark]

5. Form the differential equation of the family of circles in the first quadrant which touch
the coordinate axes.
[4 Marks]
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The equation of a circle in the first quadrant with centre (a, a) and radius (a) which touches

the coordinate axes is:
(x—a)P+(y—a) =a..(1)

*‘-Ji

‘lqi.tfi

Differentiating equation (1) with respact to x, we get:
dy
2x—a)+2{y—a)—=10
( )+2(y—a) o

2>(x—-a)+(y—a)y'=0
=x—atyy —ay =1
=x+yy' —a(l1+y)i=10
x"'}'}'r

1+
Marks]

=4 =

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

x+ yy' - x+yy' A x+ -
—\T)| P\ )i

2 2

x +yy'
14y

(x—y)y'
(1+y")

22—+ x—-y) =x+yw')
= (x—yP[1+ (')l = @+ yy')?

y—x}
1+J-"]

[2

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

(x— ¥ [1+ )] =(x+yy)2
Marks]

6. Find the general solution of the differential equation

[2 Marks]
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Ty -
1-x°

_dy_ _v1-y?

2 J1—x2

dy  —dx
= o 1= T V-t [
Mark]
Integrating both sides, we get:
sin"ly = —sin"lx+ C
=sin lx+sin"ly=C
Hence, the general solution of given differential equationis sin™'x +sin” 'y =€ [1
Mark]
. dy |, ¥4+l L
7. Show that the general solution of the differential equation — + ——— = 0 is given by
dx riex4l
(x+v+1)=A(1 — x — y— 2Zxy), where A is parameter [2
Marks]
Solution:
: _ - dy = yi4y+l
Given differential equation is — + = =0
dx x*+x+l

dy (+y+1)
=S —_—

dx Sl o A o |

d —dx

= Y =

v+l x*4x41

dy ax =

yieyel xlex+l [

Mark]

Integrating both sides, we get:

J7t]

dx

dy
— &
2 +x+1

+
24y +1

e
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1 1
z -1 |¥*; 2 -1 |*¥s] _
:yﬁtan [ﬁ +ﬁta|1 [ﬁ}_c [1
2 2
Mark]
i AN 1]+t i 2x+1l V3c
an an e
V3 V3 2
[ 2y+1  2x+1
= tan"! V3 V3 = iz
1_{2}r+1)_[2x+1] 2
i V3 V3
r 2x+ 2y +2
V3c
= tan™! V3 =
1_(4xy+2x+2y+1) Z
i -
L[ 2Bla+y+1) V3c
= tan =
[Z=dxy—dx—iy—1 2
—1[ Slx+y+1) _v.u_'ic
s |Z{1-x=—y—2x3)] = 2 [1
Mark]
M = tan u_":-‘[) = B, where B = tan (ﬂ)
2(1—x—y—2x¥) 2 2
+y+1 o (1 2xy)
=X =—I(T—xv—2%
¥ 73 ¥ ¥
=2x+y+1=A(1—x—y— 2xy),where 4 =%
Hence proved [1
Mark]
8. Find the equation of the curve passing through the point (EI', E) whose differential
equation is, sin x cos ydx + cosxsinydy = 0
[4 Marks]
Solution:
The differential equation of the given curve is sin x cos ydx + cosx sinydy =
sinxcosydx + cosxsinydy
— =0
COSXCOSY
= tanxdx + tanydy =0 [1
Mark]

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

= secx-secy =0C ..(1) [1
Mark]

The curve passes through point (ﬂ.%)

21xVZ2=C

=C=12 [1
Mark]

On substituting € = V2

5eCX - 5ecy = \"E

1
= SECX - =51
cosy

secx
=5 COsy = —

V2

Hence, the required equation of the curve iscosy = :

Mark]

7 [

9. Find the particular solution of the different equation,

(14+e®)dy+ (14 y?)e*dx =0, giventhat y = 1 whenx = 0 [4
Marks]

Solution:
Given differential equation is (1 + e**)dy + (1 + y*)e*dx =0

dy e*dx
= + =
1432 142

Integrating both sides, we get:

ey
14e2X

tan"ly+ [
Mark]

=C..(1) [1

lete® =t = e =t

N
i R
_df

=5 gk —
dx

Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org
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= e*dx = dt
Mark]

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

dt
tan"ly+ | ——=C
an fl %)

= tan 'y +tan"t=¢C

= tan 'y +tan"(e*) = C...(2)
Mark]

Now,y=1latx =0.

Therefore, equation (2) becomes:

tan "1+ tan 11 =C
O

=—+—=C
4 4

::n-ll.",':E
2

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

s
tan"ly + tan"l(e¥) = 5

VIKRANTADAD=ZMY"

[1

[1

Hence, the required particular solution of the given differential equation is

tan~ly +tan~1(e¥) :%

Mark]

X X

[1

10. Solve the differential equation ye¥dx = (xe? + },2) dy(y = 0) [2

Marks]

Solution:

X

X
Given differential equation is yeydx = (xe? + }:3) dy

X dx x 5
= y—= ¥+
ye iy xe ¥

% dx ] -
s d o - aTeme | [oh
dy

Hx
= E% : [J" l;:la x]

=1 (1)
Mark]
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x
leteY =z

Differentiating it with respect to y, we get:

d ( E) dz
— ey =—
dy dy

dy\y/ dy
dx
2 Yay X dz 1
:&EJ‘-[ - ]_d—}r.(ﬁj [E

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

dy

= dz = dy

Integrating both sides, we get:

Z=y+C

X
=ey=y+C

Hence, the required particular solution of the given differential equation is [1
Mark]

11. Find particular solution of the differential equation.
(x—y)dx+dy)=dx—dy

Giventhat y = —1, when x = 0 (Hint: putx — y = t) [4
Marks]

Solution:
Given differential equation is (x — ¥)(dx + dy) = dx — dy

=2x—y+1)dy=(1—x+y)dx

dy 1—x+y
e
de x—y+1
dy _ 1-(x-¥) 1
Mark]
letx—y=t
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:’E(I—J’]ZE
dy dt

di dy
51-==2
dx dx

Mark]

Substituting the values of x — v andi—i in equation (1), we get:

dt 11—t
dx 1+t
dt_l I—I‘)
dx 141
dt (A+={1=0
= — =
dx 1+
di 2t
= (N ST
de 14t

14+t
:&(T)d_t = Zdx

1 St
= (1 +?) dt = 2dx ...(2)
Mark]

Integrating both sides, we get:

t+loglt| =2x+cC

= (x = ¥) +loglx —y] =2+ E

=loglx —y|=x+y+C..(3)

Mow, vy =—-1latx =10.

Therefore, equation (3) becomes:log 1 =0-1+C

%=1
Mark]

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

loglx—yl=x+y+1

VIKRANTADAD=ZMY"

[1

[1

Hence, the required particular solution of the given differential equation is

loglx—yl=x+y+1
Mark]

Call: +91 - 9686 - 083 - 421

Page 103 of 110

[1

www.vikrantacademy.org




? i p—VE y | dx
12. Solve the differential equation [ o —_]— =1{x=0)
yX Vx| dy
Marks]
Solution:
e~ E ¢ | dx
Given differential equation is [ — —_}— =]
VX Vx| dy
d_}" E—Z'\u"f y
] s
dx  x +x
d}, y E—Ex"}
= — =
dx x +x
The equation is a liner differential equation of the form
T Py = Q.where P = L and Q= g0
dx : vx 3
= =
Now, LF = ef(@x1F) = JIFH — 2vx

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

y(LF.) = f{n % .F.)dx + C

v = 2F =
=‘*:-’el“=f = x el ldx+C

=ay FEZ'.-'I e

—dx+C
vx

= ye?V¥ = 2\x 4 C

13. Find a particular solution of the differential equation

d

é + ycotx = 4xcosecx(x = 0)

Given that v = 0 when x = g

Solution:

The given differential equation is L:—y + ycotx = 4x cosecx
X

This equation is a linear differential equation of the form

:—i+ py = @, where p = cotx and = 4x cosec.
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Now, I. F = el pdx — gf cotrdx _ gloglsinxl _ gjny
[% Mark]
The general solution of the given differential equation Is given by,
y(I.F.) = f{a X LF)dx+C

= ysinx = [(4xcosecx - sinx) dx +C [% Mark]

= ysinx =4jxdx+c

x2
=sysinx=4-?+c

= ysinx = 2x2 4+ C...(1)
Mow, y =0atx = %
Therefore, equation (1) becomes:

[:I—Zzn-tnr +C
- 4

w 1
=% = Y [E Mark]

2

Substituting C = — =~

z
m
ysinx = 2x% — >

Hence, the required particular solution of the given differential equation is

ysinx = 2x? — H?z [% Mark]

14. Find a particular solution of the differential equation
dy
+1)—=2"Y-1
BFlo =%

Giventhat y = 0 whenx =0 [4 Marks]

Solution:

d or
Given differential equation is (x + ”d_lr =2 ¥ -1

dy dx
= =
2e ¥ -1 x+1
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e¥dy dx
=== =
2—e¥ x4+1

Integrating both sides, we get:

¥
j’:_:{ = loglx + 1| + logf ... (1)
let2—e¥ =t

d dt
-11_{2—9}"):—

dy dy
o oY = dt

“Tay

= —e¥dt = dt

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

_Tm = log|x + 1| + logC

= —log|t] = log|C(x + 1)|

= —log|2 — e¥| = log|C(x + 1)|

= s——=Clx+1)
2=t : (2)
=2—e=——._
SR

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

1
R
c
sf=1
Substituting € = 1 in equation (2
2—e¥ =
¢ x+1
¥ =9 1
e T x+1
Zx+2—1
= e¥ =
x+1
:_’Ey_?.x+1
x+1
I 2x+1( 1
= i .=
==t

), we get:

VIKRANTADAD=ZMY"

[1 Mark]

[1 Mark]

[1 Mark]

Hence, the required particular solution of the given differential equation is

2x+1

y=log xR Ty

x+1
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15. The population of a village increases continuously at the rate proportional to the
number of its inhabitants present at any time. If the population of the village was 20000
in 1999 and 25000 in the year 2004, what will be the population of the village in 20097

[4 Marks]

Solution:

Let the population at any instant () be y.

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

inhabitants at any instant.

s

A 0
dt

= % = ky (k is a constant)

d
:b—yzkdt
¥

Integrating both sides, we get:

logy =kt +C..(1)

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

log 20000 = C ... (2)

In the year 2004, ¢ = 5 and y = 25000,
Therefore, we get:

log25000 =k-5+C

= log25000 = 5k + log20000

25000 5
g lﬂg(zm:mu) i '“g(i)

= k =log G) . (3)

In the year 2009, t = 10 years.

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

1 5
logy = 10 % E]ng (E) + log(20000)

5,2
= logy = log [EDEIEIEI * (I) ]
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5 5
=y =20000 X - X =

=y =31250

Hence, the population of the village in 2009 will be 31250. [1
Mark]

16. The general solution of the differential Er:;l.JatIl::rnM =0is [2
Marks] ’

Axy=~C

B.x =Cy?

C.y=Cx

B,y = et

Solution:

i —xel
The given differential equation is L )

ydx — xdy
1 ||
xy

1 T
= dx——dy =0 [1 Mark]
Integrating both sides, we get:
log|x| —logly| = logk

= log

x[ logk
“{ =1log
¥

1
= vy = Cx where C =3

Hence, the correct answer is C. [1 Mark]

d
17. The general solution of a differential equation of the type ﬁ +Px=0,is [1
Mark]

Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org

Page 108 of 110




VIKRANTADAD=ZMY"

(A) ye“ld}' = J[QIEI F‘I}’:} dy +C
(8)y - el udx = [(q,el Pix) dy + C
(C) xel F1dY = HQIEI P dy + ¢

(D) xel Prdx = j(ﬂle”ld") dy + C

Solution:

i i i i i o AR — Q. is el Py
The integrating factor of the given differential equation & +Pix=0Q;ise
The general solution of the differential equation is given by,

x(LF) = [(Qx LE)dy +C [ Mark]

=x-e I{Qe-‘ PdY)dy + €

1
Hence, the correct answer is C. [E Mark]
18. The general solution of the differential equation e*dy + (ye™ + 2x)dx = 0is [2
Marks]

(A)xe¥ +x*=¢C
(B)xe¥Y+yi=C
(C)ye*+x:=C

(D)yeY¥ +x2=C

Solution:
The given differential equation is:
etdy + (ye* +2x)dx =0
:Exd—y+}re"+ 2x=10
dx
::—i+}r= —2xe™™ [%Mark]
This is a linear differential equation of the form
:—i+ Py=Q, whereP=1and @ = —2xe™ ™

Now, I F = el Fidx = gl dx — ox [%Mark]
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The general solution of the given differential equation is given by,

y(LF.) = j{a *x|.F)dx+C
= ye¥ = J(_EIE_I -e*)dx+C

:ye-‘:—fzxdx-kc

= ye*=—x24C
sye*+xi=cC

Hence, the correct answer is C. [1 Mark]

Call: +91 - 9686 - 083 - 421 www.vikrantacademy.org

Page 110 0of 110




	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_001.pdf (p.1)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_002.pdf (p.2)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_003.pdf (p.3)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_004.pdf (p.4)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_005.pdf (p.5)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_006.pdf (p.6)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_007.pdf (p.7)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_008.pdf (p.8)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_009.pdf (p.9)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_010.pdf (p.10)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_011.pdf (p.11)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_012.pdf (p.12)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_013.pdf (p.13)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_014.pdf (p.14)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_015.pdf (p.15)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_016.pdf (p.16)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_017.pdf (p.17)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_018.pdf (p.18)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_019.pdf (p.19)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_020.pdf (p.20)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_021.pdf (p.21)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_022.pdf (p.22)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_023.pdf (p.23)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_024.pdf (p.24)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_025.pdf (p.25)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_026.pdf (p.26)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_027.pdf (p.27)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_028.pdf (p.28)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_029.pdf (p.29)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_030.pdf (p.30)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_031.pdf (p.31)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_032.pdf (p.32)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_033.pdf (p.33)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_034.pdf (p.34)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_035.pdf (p.35)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_036.pdf (p.36)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_037.pdf (p.37)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_038.pdf (p.38)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_039.pdf (p.39)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_040.pdf (p.40)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_041.pdf (p.41)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_042.pdf (p.42)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_043.pdf (p.43)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_044.pdf (p.44)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_045.pdf (p.45)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_046.pdf (p.46)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_047.pdf (p.47)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_048.pdf (p.48)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_049.pdf (p.49)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_050.pdf (p.50)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_051.pdf (p.51)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_052.pdf (p.52)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_053.pdf (p.53)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_054.pdf (p.54)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_055.pdf (p.55)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_056.pdf (p.56)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_057.pdf (p.57)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_058.pdf (p.58)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_059.pdf (p.59)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_060.pdf (p.60)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_061.pdf (p.61)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_062.pdf (p.62)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_063.pdf (p.63)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_064.pdf (p.64)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_065.pdf (p.65)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_066.pdf (p.66)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_067.pdf (p.67)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_068.pdf (p.68)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_069.pdf (p.69)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_070.pdf (p.70)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_071.pdf (p.71)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_072.pdf (p.72)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_073.pdf (p.73)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_074.pdf (p.74)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_075.pdf (p.75)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_076.pdf (p.76)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_077.pdf (p.77)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_078.pdf (p.78)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_079.pdf (p.79)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_080.pdf (p.80)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_081.pdf (p.81)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_082.pdf (p.82)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_083.pdf (p.83)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_084.pdf (p.84)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_085.pdf (p.85)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_086.pdf (p.86)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_087.pdf (p.87)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_088.pdf (p.88)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_089.pdf (p.89)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_090.pdf (p.90)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_091.pdf (p.91)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_092.pdf (p.92)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_093.pdf (p.93)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_094.pdf (p.94)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_095.pdf (p.95)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_096.pdf (p.96)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_097.pdf (p.97)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_098.pdf (p.98)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_099.pdf (p.99)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_100.pdf (p.100)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_101.pdf (p.101)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_102.pdf (p.102)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_103.pdf (p.103)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_104.pdf (p.104)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_105.pdf (p.105)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_106.pdf (p.106)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_107.pdf (p.107)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_108.pdf (p.108)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_109.pdf (p.109)
	Class_12_CBSE_Chapter_9_Differential Equations_Vikrant_Academy_free_books_110.pdf (p.110)

