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Ex 22.1

Differential Equations Ex 22.1 Q1
2
Fx o= [g) e
dt
The highest order diffarential apefhaentis % and iis power 5 1.

So, it s a non-linear differential equation with order 3 and degree 1.

Differential Equations Ex 22.1 Q2
&y

x>

Itis a inear differential equabon.

+4y=10

The highest order differential aveffigentis g and its poweris 1.

Sa, itis a Inear diffarentid equation with order 2 and degree 1.

Differential Equations Ex 22.1 Q3
dy) 1
e
dlx
3
- [ﬂ] +1- z[ﬁ]
tx (154
3
= [ﬂ] —Z[ﬂ]+1=ﬂ
thx e
< Y
This is a pelynomial m o
The highest order differential apefhicgent s % and its power is 3.
So, itis a non-inear differential equation with order 1 and degree 3.

Differential Equations Ex 22.1 Q4

1
| o . . dy Y _(_d’v Y3
Consider the given differential equation, [ 1+| ——| =|c¢
d:‘( O'Xz

Squaring on both the sides, we have

2 2 2
(22
ax dxz

Cubing on both the sides, we have
3 243
(2T
dx dxz
5 2 4 242
=’l+[ﬂ] +3[ﬂ] +3[ﬂ] :C2 ﬂ
dx dx dx dx?

OS2 W OV Y (72 N T2
= 3 3 1=0
dx? dx dx dx
The highest order differential coefficient in this
2
gquation is % and its power is 2.
X
Therefore, the given differential equation is a

non — linear differential equation of second order and second degree.
Differential Equations Ex 22.1 Q5

(2 e
The highest order differential arefficent is i_z’; and its power is 1.

So, itis a non-inear differential equation with order 2 and degree 1.
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Consider the given differential equation,

o &%y _ [dv
O‘XZ d)ﬁ'
Cubing on both the sides of the above equation, we have

o’y (ﬂ]?
dxz dx
Squaring on both the sides of the above eguation, we have

(4]
(2] [
(2 () -

The highest order differential coefficient in this equation is

mm Wondershare

dzy

dx?®

and its power is 2.
Therefore, the given differential equation is a non — linear differential
eguation of second order and second degree.

Differential Equations Ex 22.1 Q7
3
dy =[c+[d_rﬁ
dx? dx
- 2 >
Y| | e[
- (@~ ]’

- (o)

| alx? ) (134 dx dx
3 A2 & >
= 4 —(ﬂ] —x(ﬂ] —3c2{d_y}—€=u
| o™ [+} o 154
The highest order differential apefident is [:i):] and its power is 2.
x

Itis a non-Enear differential equation with order 4 and degree Z.

Differential Equations Ex 22.1 Q8
()4
)
- {2 () (2
- (e
dy x 1

L+ _— -0

T @2 =

The highest arder differential areffident is g and poweris 1.
Sa, itis alinear differential equation vath order 1 and degree 1.

Differential Equations Ex 22.1 Q9

Y%=Y2+1
ﬁ-y-l:ﬂ
dy” ¥

The differentid apefiaentis :2—’; and its power is 1.

So, itis alinear differential equation with order 2 and degree 1.
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Szﬂ+ st£= 5

P

The differential apefigent of highest order is % and power is 1.

Sa, itis a non-Hinear differmetial equation with order 2 and degree 1.

mm Wondershare
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Differential Equations Ex 22.1 Q11

(] A o

The highest order differential coeffident is g and its poweris 3.
50, it i5 a nordinear diffemetial equation with order 2 and degree 3.
Differential Equations Ex 22.1 Q12

(@] @)oo

The highest order differential coeffident is % and Its poweris 1.

S0, it 5 a nordinear diffemetial equation with order 3 and degree 1.

Differential Equations Ex 22.1 Q13

(0% + x)de + [y —x%)dy -0

(r-2) v xy?ex=0

r(- ) ex(y?+1)-0
The highest order diffrential apefident is j—i and its power is 1.
So, itis a noninear differnetial equation with order 1 and degree 1.
Differential Equations Ex 22.1 Q14

A yVdx+1- Pdy -0

el S e

dy  [1-y°

—+
de Y1 x2

=0
The highest order diffarential areffidentis s—i and its power is 1.
Sa, its a non-linear differnetial equation with order 1 and degree 1.
Differential Equations Ex 22.1 Q15
2
&y _ [ﬂ)ﬁ
dx® e
) _(dy
(5] -()
3 >
LAl [ﬂ] -0
dx dx
The highest order diffarential arefhaents :kiz and its power is 3.

So, its a non-inear differmetial equation with order 2 and degree 3.
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2%”1 1—[%Jz—y= 0

2g= -3 1-[%)2—;;

Squarng both the sdes,
2
4

(& -

o ]Zg(g]ig,_g=u
oy

The highest order diffaential aefhiaent s E and its power is 2.

mm Wondershare

&

ey

Sao, itis a non-inear differential equation with orda 2 and degree 2.

Differential Equations Ex 22.1 Q17
S-pe(]
HEAIRRE
() - (2] a(2) o)

(] -G o) (oo

The highest order differential areffigentis g and its power is 2.

So, itis a non-lnear differential equation with order 2 and degree 2
Differential Equations Ex 22.1 Q18

y=xg+a +[%]1

(-2 (]

dx dfx dx

{x2+a)[%f—2xyj—:+y— a=10

xz[ﬂ]z—z.tyﬂ+ v+ a[ﬂ]z—a: )]

The highest order diffarential areffident is ;ﬂ and poer is 2.
x
Sa, its a non-inear differential equation with order 1 and degree 2.

Differential Equations Ex 22.1 Q19

y=m+dazp2+b2.p=%

y-px = jFp+b”

(y—px)z = (al'zp2 +b2)
y2+p2x2—2xyp= azp2+b2

2pt - Fp - Ixypry’ -5 =0
(xz—a"?)pz—z.typ+(yz—b2)=ﬂ
(xz_az)[g] _ny[:_:},(yz_bﬂ:u

The highest order differential aeffigentis g and its power is 2.

Sa, itis a non-lnear differential equation of order 1 and degree 2
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ﬂ+e"=u
.

* 4

mm Wondershare
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The highest order differential apefhaentis g and its power is 1.
So, itis a nondmnear differential equation of order 1 and deree 1.

Differential Equations Ex 22.1 Q21
(2 (2 -~=(22)
(]2 =2

The highest order differential apefiigentis [%] and it is not a polynomid of dennative,

So, itis a non-imear differential equation of order 2 butdegree is not defined.

Differential Equations Ex 22.1 Q22

mZ w3
"y +{y') +siny=0
The highest order of differential arefigentis y™ and its power is 2,
So, itis a non-lnear differential equation of order 2 and degree 2.

Differential Equations Ex 22.1 Q23

= Fa Tt
lﬂ“ﬂ—",'+5:(' LA —Gy=logx
i &) =

The highest order differential apefficent is ﬁ and its power is 1.
dkz

Sao, itis a non-lnmear differential equation with order 2 and degree 1.

Differential Equations Ex 22.1 Q24
dy d’y dy

-I——-I— =n 0
dx3 yany=

The highest order differential aprefligent is % and its power is 1.

Sa, itis a inear differential equation of order 3 and degree 1.

Differential Equations Ex 22.1 Q25
ﬁ+3[dl"] = leug[ﬁ]

de? ldx de®
i’;+3[“g] —leug[%]=u

The highest order darivative is % but itis not a polynomial in ;ﬂ
x

So, itis a non-inear differential equabion of order 7 but degree is not defined.
Differential Equations Ex 22.1 Q26

The order of a differential equation is the order of the highest order derivative appearing in the equation.
The degree of a differential equation is the degree of the highest order derivative.
Consider the given differential equation

3 2
(E—ZJ - 4[%} + 7y =sinx

In the above equation, the order of the highest order derivative is 1.

So the differential equation is of order 1.

In the above differential equation, the power of the highest order derivative is 3.

Hence, it is a differential equation of degree 3.

Since the degree of the above differential equation is 3, more than one, it is a non-linear differential equatiom$
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Ex 22.2

Differential Equations Ex 22.2 Q1

¥ = (x-cf —@
Differentiating it with respedct to x,

2y dy _ 3fx - c)z

dx

o) =3 a

Put the vaue of (x - c) in equation (i),

il

o2 ﬂf

3 dx
Squaring both the sides,

2 [z_rg]%

Differential Equations Ex 22.2 Q2

y=¢e™ —0
Differentiating it with respect o x,

dy _ — (i)

Put the value of 1 and e™ n equation (i),

dy _logy
dx x

dy
x—= =yl
; ylogy

Differential Equations Ex 22.2 Q3(i)

¥~ ax —0
Differentiating it with respect o x,

Z}r:x—r= 12 — i)
Put the value of 2 from equabion {i) in (m),

iG]

4ix

dy _y*
R

Ix

2
"ﬂ

Differential Equations Ex 22.2 Q3(ii)

y=x+2 +3 —(i)
Differentiating it with respect o x,
L — (i)

Fut the value of ¢ from equation (i) in i),

(2]
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“ifferential Equations Ex 22.2 Q3(iii)

xy- —@
ifferentiating it with respect to x,

Remove Watermark g

xg+y(1)= 0
x%+y=ﬂ

Differential Equations Ex 22.2 Q3(iv)
y=ax?+bx+c

Differentiating it with respect to x,
dy _ Zax + b
dx

Again, differentiating it with respect o x,

d°y

—f =20

dx®

Again, differentiating it with respect o x,
Fy_g
dx?

Differential Equations Ex 22.2 Q4

y = Ae™ y Be™= —f
Differentiating it with respect to x,

&Y _opc® g2
dx

Again, differentiating it with respectto x,

dy

o 4Ae™ + afic ™
= 4(Ae2' +Be_"h}

dy

e 1y [Using equation (i)]

Differential Equations Ex 22.2 Q5
x=Amsnt+Bsnnt
Differentiating with respectio t,

E =—-Ansinint + nBas it
dt

Again, differentiating with respedin &,

% =-Ar asnt— PEsint

=~ (Asnt+Bsnnt)
d%x ) i
42 —Px [Usmg equation (:i)]
% +Px =0
Differential Equations Ex 22.2 Q6
yz = a(b—xz)
Differentiating it with respect to x,
gy _ o —
2y = a-2x) ®
Again, differentiating it with respect o x,
Z[yli’;+g xg =-—Za

(- (22)
Using equatoin (i)
y, dsz

a2 \dx x dx
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ifferential Equations Ex 22.2 Q7
‘o Yo -Zay+rxZ=aF —ii)
ifferentiating it with respect to x,
Zyd—y— 2ad—"+2x o

yg+x=a%

dy

Yo X

dy
dx

2=

Put the value of 2 in equation (i),

dy
dx dx
Put g= s
ooy (7]
YY - 2yy -2y 4y yyT +x + 2xyy!
Y y?

Y2 -2y - xyy 4y —yPy? - X - 2xyy' = 0
—Axyy Yy x — X2y Tyt =0
y‘z(xz—z;yz)—dlxyy‘—xz =0

Differential Equations Ex 22.2 Q8
(x-af +(y-b) = —f

Differentiating with respect to x,
2(_x—a)+2(y—b)%= 0

(x—a)+(y—b)g=ﬂ — ()

Differentiating with respect to x,

oS ()
i8]

dix
[%Jz +1
(¥y-b)-- ﬁ
dx®
Put (¥ — b) in equation (),

— (i)

(x-a)= 20 —(w)

o (o]

2
&)
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We know that, equation of a arde with centre at (h,k) andradus risg

(x—h2)+(y—k)2=r2 —®

Here, centre lies, on y-axis, so =0

= x2+(y— k)2=r2 —(w)

Also, given that, arde is passing through onigin, so
o+k?-2
k=

So, equabion (il) beaxn es,
x2+(y—k)2=k2
e -2Zyk =0
2yk = X vy
P2

2y

Differentiating with respect o x,
2y[21+2y%]—(12+y2}2%
2y

_ dy _ o2dy _ ady
D—4xy+4yza 2 ZyZE

u:ﬁzg—hzd—:+4xy

d.
dy  ody
xza_yza=w
(2 -y) o -2er

Differential Equations Ex 22.2 Q10
Equation of arde with centre (.h, k) and radius r is given by

(e afy k)= o —0
Here, omire Be on x-axis, so
k=0
= (x—h)2+y2=r2 — (i)
Also, given that, arde i5 passing thmough (D, n), 50,
=
So, equation (_il) beames,
{x- h)2+y2 =i

Xl —2xhryr =

xz—hh+y2=ﬂ

2Zxh=x2+y*

noXry’

2x
Differentiating it with resped o x,
[2:+2y%}2x—{x2+y2)2
(2x)”

[Zx +2y%}h—(xz+yz}2= o
2x2+2yxg—x2—y2=ﬂ

(-y)r2r X 0

0=
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Consider the given equation.,
Cx+al+y?=a...(1)
Differentiating the above equation with respect to x, we have,

dy
2R2x+a)+2y——=0
(2x+a)+2y—>

mm Wondershare
PDFelement

Remove Watermark g

=>[2x+u)+y%=0

dy
2 =+ = - —_—
=X+ Vv dx

ay

= — 2 — _—

=q X—=y o
Substituting the value of a in equation (1), we have

ay ¥ 2[ dvjz
ox=2x—y- | 42 =|—ox—y 2L
R i e

ay ¥, 2 [ 2 2[ ay ]2 ay ]

— | +y= +y | —=—1 + —_—
= [V o ] ye=[4xT+y ix 4xy o
=2 =4x% + 4)«'1/%

=>y2—4x2—4xy%=0

Differential Equations Ex 22.2 Q15(ii)
(2x-af -y2 =7
4x2 4+ 2%—ax— yz =a°
4x®—dax —y* =0
dax = 4x% _y*

P —y*
T Tax
Differentiating it with respect to x,
4x[8x—2yﬂJ—4(4xz—y2)
o dx
(4x)°

mz—mg—1ﬁx2+4yz=n

16x2—axyi—"+4y2= 0

4x2+y2=2xyd_"

dx

Differential Equations Ex 22.2 Q15(iii)

Consider the given equation,

[ — 0)2 + 21,-'2 =a...(1)

Differentiating the above equation with respect to x, we have

2[x—a)+4yﬂ=0

dx @
=>[x—a]+2y%=0 60 ‘\()

=>[x—a)=—2y% 66
=>a=x+2y% \(& Q

Substituting the value of a in equation (1), we have %

[x—x+2y%]z+2y2=[x+2yﬂ]2 . OQ &Q

ax
ay \? 2_ .2 2[ 0"/]2 ay N
42 = 422 = w Ay S| b Ay —
- V[GX] e 4 ax de \/
==-2y2—x2=4xy% .\Q
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Differential Equations Ex 22.2 Q16(i)
=T
Differentiating it with respect to x,
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dy _
2x+2y =0
X+ yg =0
Differential Equations Ex 22.2 Q16(ii)
Z_y=-F
Differentiating it with respect to x,

dy

-2y _p
Y i
dy

v _p

Differential Equations Ex 22.2 Q16(iii)
y> = d4ax
yz

Y _4a
X

Differentiating it with respect to x,

|:xx2y%— yz(l) o

nyg—yz=u

dy
2x_~-y=0

Differential Equations Ex 22.2 Q16(iv)
2 (y- ) =1 —{)
Differentiating it with respect o x,
2x+2(y-b) 2 =0
x+ (¥ b};# (1]
{r-&) % =—%
(¥-b0)= ;
dx

Put the vadue of [y —b) is equation i)

x"-[% =1
3

dyY dy Y
2(&) +-(3)

& - @

Differential Equations Ex 22.2 Q16(v)

(x-a’ -y*=1 —{i)
Differentiating it with respedt o x,

2(x-a)-2y g =0

(x—a)—yj—:= )]
(x-2)-y

Put the value of (x - a) is equation (1)
PR

R


http://cbs.wondershare.com/go.php?pid=5239&m=db

Differential Equatiormt@)? %ﬂiw?&%ﬁar.godaddysites.com/

mm Wondershare

Remove Watermark g

PDFelement

2 ¥ _,
a
-2y

I
x?— 2y -

Differentiating it with respect to x,
bez—zazy%=n
dy _ _

-y ¥ -0 @

Agan, differentiating it with respect to x,

o= (@)
#-{rb(2)

Put the vaue of 5 in equation (i

xbz—yfg—y=
Py (Y| 2 _
xaz[y—2+[a] ¥ o
Py (Y, Ay
”P”[&] Ve ~°
Py (dyV|_ dy
"{ o) e
Differential Equations Ex 22.2 Q16(vii)
¥ =4a(x—b)
Differentiating it with respedct to x,
2y ¥ 42

Again, differentiating it with respect o x,

e @)
&y (Y _
(@) -0
Differential Equations Ex 22.2 Q16(viii)
y=ax
Differentiating it with respect o x,

Y _ 32
dx

- 3[%],{2

Using equation (i)
dy _ 3y

dx x

o
Differential Equations Ex 22.2 Q16(ix)
2ay?-ax?
x2 :3 y —a
Differentiating it with respect o x,
() 2x +2r ) +07) )
=i

¥

Zx4+h3yg—3x4—3xzyz=ﬂ
2y Xty -0
uﬂygﬂuw

2y X _ 2 (x2+ 37

2y - (o3
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Differential Equations Ex 22.2 Q16(x)
y=¢&"

Differentiating it with respedt to x,
dy

-
dy

i
From equatien (i),
y=¢"
x
X —=

logy = ax
Put the value of 2 in equation (ii),
dx
dx

—@®

— ()

a=ll:!;y
dr_{"ﬂ),,
X
dy yiogy

Differential Equations Ex 22.2 Q17

We know that the equation of said family of ellipses is

e o
3 b
DIfferentiating [i) wr.t. » , we get
25 2y &y g
2 p?dx
¥ -b?

=

LN
dx_az

DIfferentiating (i) wr.t » , we get

=

2 0¥
vy ), | FE Yy
8] du? e dx
d?y  fdyY  dy
LB APV s A VI
= xydx2+x[dx ™

which is the required differential equation.

Differential Equations Ex 22.2 Q18

Wondershare
PDFelement

Remove Watermark

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

EVATIE
P
2o = A1)
a b
Yi
X X
Q
Y

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

2x B 2w’ 0
a: bl

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

RN e

a’ i

- e = ;1 ((J’"): +-"j’-"]

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

X 2 » ol
() +0) -5 =0
= x{y’]: +xpy" = =10

= xjvy'+ x(y'f —J{p':o

This 15 the required differential equation.

Differential Equations Ex 22.2 Q19
Let C denote the family of circles in the second quadrant and touching
thecoordinate azes.
Let (-a,a)] be the coordinate of the centre of any member of this family.
Equation representing the family Cis

(rafsly-af -t ememoe 0
orx? +y +2ax-2ay+ac =0 00 ———-— - (i)
Differentiating eqn (i) w.r.t. x, we get

d

2x+2yg—y+2a—zad—y= o
H H

dy dy
—=3|—-1
::>><+de a[dx ]

Kty
y =1
Substituting the walue of ain (i), we get

e 72 2
wr AWV | | o xEyy || xayy
y-1 ¥ -1 ¥ -1

= [Xyl—x+X+yyl:|2+|:y\,l'l—y'—><—\,l'yl:|2=|:X+y'}fl:|
2

= a=

2

= (x+y]2yu+(x+y)2=[x+yy']

= [x+y) [[v']z + 1] [x+w T

which is the differential equation representing the given family of circles.
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Ex 22.3
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Differential Equations Ex 22.3 Q1
¥ = be” + o™ —
Differentiating both sides with resped to x,
dy g
o = b + 208 i)
Differentiating both sides with resped to x,
ﬁz = be™ + 4™ — (i)
dx

Now,

dy sy

—_— +2
e v

= be® + 4027 —3(be'+2m2')+2(be' +ce2')
= be® + 4™ - 36" — GE™" + 2D + 2™

= 3be™ — 3be™ + 62" — G

=0

&y _dy

E‘aﬁ +2y=0

Differential Equations Ex 22.3 Q2
¥ = 45in3x —)
Differentiating it with respect to x,
Y _ 4(3)s3x
ex
W _ 15 asax — (i)
dx
Differentiating it wiih respect tov x,
oy

E=—1z(31):i13n|r

ii2=—3ﬁsi13x — (i)

Now,

= —36 sin3x +9(4s5in3x)
=—36 sin3x + 36 5In3x
-0
So, ¥ =4an3x is a solution of
o
Differential Equations Ex 22.3 Q3
¥=aer - be ™ —@)
Differentiating it with respect o x,
d}" - - X —_—
5, = 28w be {ii)
Differentiabing it with respeact o x,
&y 43c”+ ba™* —
dx? )

How,

Py ay

= {4.;93'7 be‘I]—[zae?-'_ be"]—z[ae?'+ be‘f]
= dze™™ + be™ - 2ae™+ be™ - 2a0”"— 2he ™

= 42e”F _ 4o 1 2beF —2he X
-0
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Remove Watermark

The given function is ¢ = AcOsx® + Bsin X

Differentiabing baoth sides af egn i) w.rt x, successively, we get

ay - Asin x + Beos x

dx

i
4 ! == ACOs K = Bsin k
dx

Substituting thesa values of 32—1; and ¥ in the given differential equation,
u

L.HS= [-Acoss-Bsinx)+[Acosx + Ban )= 0=RHS

Therefora, the given funchon iz a solubion of the given differential equabian.

Differential Equations Ex 22.3 Q5

y=AmsZ2x—- Bsnm2x —)
Differentiating it with respect to x,
£=—2A5in2x—28m52x
dx
;ﬂ=—2(ﬂ. sn2x + Bas2x) — (i)
x

Differentiating it with respect to x,
ﬁz =-2[2A ars2x — 28 sin2x |
dx

=—4[Aas2x - B=inZx]

Differential Equations Ex 22.3 Q6
y = Aa"=

Differentiating it with respect to x,
W _ pget

—0)
- — (i)
Differentiating it with respect to x,

Y _ g2

de®

(Ase"')z

(2e™)
dy _1 %T

dZ ¥
Differential Equations Ex 22.3 Q7
a
y==-% b 0]
Differentiating it with respect to x,
dy __a
de 2
Differentiating it with respect to x,

— (i}

Wondershare
PDFelement
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Differential Equations Ex 22.3 Q8
y? - 4ax — )

Differentiating it with respect to x,

mm Wondershare

Remove Watermark g PDFelement

dy _2a — (i)

Now,

dy

dx
xTyra_—=y

dy

Differential Equations Ex 22.3 Q9
A By’ =1
Differentiating it with respect o x,

2Ax+28yi_"=u

dx
y - —0
at

Differential Equations Ex 22.3 Q10

¥= a s b a o
Differentiaing it with respect to x,
d_y = 3ax® & 2o
dx
Agan, differentiating it with respect o x,

o _
53 Gax + 2

Differeniating it with respect o «
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Differentiating it with resped i x,
dy _ [(1 +ax)(1)- (6-1)(0)

dx (1+cx)

dy _ [—1— - rex
dx (1+a)2
_i-&
(1+(x)2
dy_-(1+)

dx 1+ (x)z —

Now,

(1o 2) o+ (10
o) L o (52T
—(1+2)fr+ <) [(ua) +{c-xf

(1+(x)2 (1+cx)

A-x?_ -1+ 1 2o+ P -2ex
(1+cx)

0
{1+ cx)z
=0

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

Differential Equations Ex 22.3 Q12

y = e"[Acosx +Bsinx).....[i)

j—i:e”[Aoosx+Bsinx)+e”[—;1\sin><+Bcoe><)
j_v=e”[[;i‘\+B)cos><—[;£\—B)sinx] ........ (i)

X

v .

w=e[(A+B)cos>< (A-B)sinx]+e”[-(A+B)sinx - (A-Bjcosx]
2

%=2e”(Boosx—Asinx) .......... (iii)

Adding (i) and (iii ) we get

Y+ %%_ e[ (A +B)cosx - [A-B]sinx]
2 ghm 2

%’z - 2j_§+ 2y =0

Hence v = ef(Acosx +Bsinx) is the solution of the differential equation
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Differential Equations Ex 22.3 Q13

y=ox+2 —@
Differentiating it with respectto x,
% =cC — (i)
Now,
2[%]2 +x g -¥
=2% 1 xc—ox +2c2 [Us'ng equation (i) and(i)]
=0
m}

2[%]2+x%—y=ﬂ

Differential Equations Ex 22.3 Q14

y-x-1 —6

Differentiating it with respect o x,

‘f;r -1 — (i)
Sk,
[y—x:idy—{ﬂ—x’}dx
2 [{y_z] dr. {y‘—‘_x’]]m
= [(x-1- 00 -fx-*-o7] —

U=mng equation (i} and (i}, Differential Equations Ex 22.3 Q15
=[x+l+x—{12+l+2.r—xz}]d'z yz=4a(x+a) —{)
_[2”{_1_2!_1]‘!‘ Differentiating it with respect to x,

-0 2}'% — 4a(1)

i dy 22 —n

[y—xjdy—{yz—xz}tﬂr:ﬂ dx ¥y )
Now,

5 -]
~ -G

= -4a(x+a)— 4a(x +a)[2?a]2:|_

¥
Using equation (i) and (m)

Fi
—|aax 422 1633x 162 |1

¥
=g[xy2+ay2_4azx_4aa]
- Al x)-at(xea)]
- Barfy?-4?)
S

Using equation (i) and (m)
L)



admin
Line

admin
Line

admin
Line

http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

Again, diffarentiating it with respecet to x,
dy Py _dy
Zxa+(1+xz)dx2 dx
dy _dy Py _
2x +(1+"‘2}E_"

[4)4
(Zx—l)%+(1+xz)% =

Differential Equations Ex 22.3 Q17

2
(1 xz)dv xﬂ—mzv—o

dx? d
y emcos_lx
d,slf memr_os'lx
dx 1—x2
d -m .
d—v— L ()
¥ 1 — 2

d — 2%
: (1 xz)[ m%)—( ) — )2
d 24 (1 —x :
—\;=72H[From(|)]
dx (1=x%)
d —

d?y (—m)[—mvl—x%
— = 5 [(From (]
dx (1—x%)

d’ _ o dy
1-x5H—L = —H—
(1—x )dxz mey — x O

2
(1- 2)dg +x—L m2y =0

dx dx Differential Equations Ex 22.3 Q18
Hence Proved y=lug(x+m)2

Differmlialing it with respect o x,

% ﬁ)(m 4 (s T2 P)

=(x+ a'z+x X[1+2 ( )]
_ 2 [m+x]
(x +-.faz +x-) 2«J‘x +
dy 1
dx~ [Z. 2
N ;ﬁ -1 ()
Again, tilﬁra'llia:itng it with respecet o x,

a2 ﬁ,, L 2 Y km Y
p 2 ( dx

o, dyl_ (- xm) _
YErLe 2 Hza_m[ ]_u

Using equabion \(i},

ey  _,
e 2«;’32+x2
xﬁ

(az+x2)ﬁ+
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)-r=2(.!¢2—1}+(:x-.““1 —(i)
entiating it with respect to x,
dy

= 2(2x)+ e ™ (—2x)

mm Wondershare

PDFelement

ﬂ = 4x —Zxe ™ —(ii)
dx

Now,

PR

=4x—2ae*2+21[2(x2—1)+m“2]
Using equation (i) and (i),

=4x—2cxe_'2+2:(212—2+ce_"2)

—dx_2ce™ +4x®—4x+2xce™
= 43
m}
dy 3
——+2xy=4x
dx

Differential Equations Ex 22.3 Q20

¥ +ax+hb
Differentiating 1t with respect o x,

Differential Equations Ex 22.3 Q21(i)

y = ax —@)
Differentiating it with respect o x,
e A
dx
- [x<r-go]
L A y
vl [Using equation (ij]
dy _
xa. ¥

S, ¥ - ax is the solution of the given adquathon.

Differential Equations Ex 22.3 Q21(ji)

y=hlF - x*
Squanng both the sides,

7= (-2
Differentiating it with respect to x,

dy __
y -
dy

1 - _x
Yox
dy
Y _o
xvy
So,

¥ = +/2% — x2 is the solution of the given equation.
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ential Equations Ex 22.3 Q21(iii)

4
x+a
a a

= wl-1]=-
dx (><+a|)2 =1) [><+a|j2
Consider,
xd—v+v—— ax +i_—ax+a><+82_ a° _ 2
dx [><+a|)2 x+a (><+a)2 [x+a)2
dy -
XY=

Hence v = 2 is the solution of the differential equation xﬂ £y = yE
®+a i
Differential Equations Ex 22.3 Q21(iv)
1
¥= aac+.b+E
Differentiating it with resped-to x,
dy 1

dx = 7 2
Again, differentiating it with respect i x,
Fy_p_2)
dx” 2x?
oy _1
dx*  x*
ad’y _
x T2 1

y=ax+b+% i5s the solution of the given equation.

Differential Equations Ex 22.3 Q21(v)

1 -]
¥ = Z(x *a)
Case 1
1 2
¥= E(x +a)
Differentiating it with resped- o x,
dy _ l2(_.\|:+ar:|
dx 4
£= 1(11—3)

>
[g) = ;(x + a)z
>
[%J -y [Using equation (i}]
So,
y = 5 (x +3) is the solution of the given equation.
Case II:
y=tlx-af — (@)
Differentiating it with resped-to x,
dy 1_.
o z2 (_x a)
a3t
Squaring both the sides,
2
R
2
[%J =y [Ung equation (i)]
S,

¥= %(_x — a) is the solution of the given equation.


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Ex 22.4

mm Wondershare
PDFelement

Remove Watermark g

Differential Equations Ex 22.4 Q1
Hae, y=Ilogx
Differentiating it with respect o x,
dy 1

dx x

x£=1
dx

So, ¥ =logx is a solutionof the equation
If x=1, y=logl=0

m}
y(l) =0
Differential Equations Ex 22.4 Q2
Here, y=¢"
Differentiating it with respect to x,
dy _
T e

dy _
dx y

Sg, ¥ = &" is a solution of the equation
IFx=10, y=e"=1

So,
yip)=1

Differential Equations Ex 22.4 Q3
Here, y=snx —@
Differentiating it with respect o x,

L -—msx — (i)

Again, differentiating it with respect to x,

So, ¥ = sinx 15 a solution of the equation.

Put  x=0in equation (i),
= ¥y =smb
= ¥y=0
= y(@=0
Putx =0 n equation (i),
¥y '=as0
¥'=1
= y'i0)=1
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Here, y=e"+1 —@)
Differentiating it with respect to x,

W _ o

dx

¥

—=y-1 — ()

%

Again, differentiating it with respect to x,

&y _dy

a2 dx

&y dy _

a2 "
Itis given differential equation. So,

¥ = €" +1 is a solutionof the equation
Put x = O in equation (i),
= y=e"+1=2

y(@)=2
Putx = 0 in equation (i),

y'=e"= 1

y'(o)-1

Differential Equations Ex 22.4 Q5

Here, y=¢&" 42 —(i)
Differentiating it with respect to x,

dy .«

dx €

Y —(y-2) [using equaton (]
dx

g+y=2
Itis given differential equation. So, —

¥ =& +2 i5 a solutionof the equation
Pulx =0 m equation i),

¥ = a2
=142
y=3
3]:
y(@)=3
Differential Equations Ex 22.4 Q6
¥ =5mX+@msXx -—f1)
Differentiating it with respect to x,
g—y=m\sx—nx -—{i)
x
Again, differentiating it with respect to x,
g =—SINX— M5X
:kiz = —(sinx + ms x)
iiz —-y [Using equation (i)]

Itis the given equation, so
¥ = snx + @sx 5 the solution of the'given equation
Putx = 0 n equation (i),
¥ =snl+asi
y=0+1
¥y=1
Sa,
y(0)=1
Putx = 0 n equation (i},
d'_y= s =sind
dx
¥ =1
Sa,
y'(o)-1
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y=e+&" -—)
Differentiating it with respect to x,

—_= = - Ii)

Y _y [using equation (i]

Itis the given equation, so
¥ =& +& " is the solution of the given equation.
Putx =10 n equation (i),
y-e+e”
y=2
So,
y(o)=2
Putx =@ in equation (i),

y' ="

y'=0
m}
y'(0)=0
Differential Equations Ex 22.4 Q8
y=¢& +a> —[
Differentiating it with respect to x,
Y 2™ — (i)
Again, differentiating it with respect to x,
ﬁz = e 3y 4
dx

=(3-2)e" +(6-2)e™
=3e — 26" + 6™ —2e”F

= 3e” + 6™ — 26 — 2™
=3(e’ +2ez')—2{e' +e?']

ﬂ_zy

&y _5
de?  dx
Py dy
¥ 3% sov-0
o
Itis the given equation, so
¥ = €8 + 2677 is the solution of the given equation.
Putx =0 m equation (i),
y-e+e”
y=1+1
y=2
ﬁl'
y(@)=2
Putx=ﬂhe|:paﬁun(ii),
d""—1.=:“+2u.e"

y'=1+2

y'=3
ﬁl'

y'(o)=3

Remove Watermark

[using equation(i) and (i)]
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Differential Equations Ex 22.4 Q9

y=x"+&" —1)
Differentiating it with respect to x,
dy d d
a=[“E(‘:.-')HfE(;.:)]m'
= xe" +&" (1)+e”

dy ]
a=xe‘ +2e° —(i)

Again, differentiatng it with respect to x,
g= x%(e’)+e’ %(x)+2e'
={2-1)xe” +(4-1)e”
=2xe" —x&" +4c" —aF
=2xe" +4e" —xe" —&F
=2(xe' +2e')—(xe' +1)

=22y [Using equation(i) and ()]

+ k%

-2—+y =10

RI R

X

Itis the given equation, so
¥ = x2” + " is the solution of the given equation.
Puty =0 in equation (i),
y=ﬂ+e"
y=1
S,
y{@m-1
Puty = 0 in equation (i),

Y _p42e°
x

y'=2

y'([0)=2
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Ex 22.5

Differential Equations Ex 22.5 Q1

£=xz+x—l, x =0
x

dx

cilxex_1
fay =1 (x4 x- Lae
y=§+‘;_2—bg|x|+c,x¢ﬂ

Differential Equations Ex 22.5 Q2
d—: =X %, x =0

o
o2

3
y= %+%—2.I'og|x|+c, x =0

Differential Equations Ex 22.5 Q3
i—y+h — e

dy
E:eﬁ'—u

idy = j(e™ — 2x)ix
& 22
3 2z '°

y=
y=%—x2+c

y+xz=§e=r+c

Differential Equations Ex 22.5 Q4
(x2+1)% -1
sy -5

y:tan“x+c

Differential Equations Ex 22.5 Q6

x+2 ﬂ=J|:2+El.1c+}'
(x+2) 2

dy = [xz+3x +?]dx

x+2

5
dy = [x +1+—2Jdk

V= §+x +5logx +2|+cC
X = -2
Differential Equations Ex 22.5 Q7
d—y=ta1_lx
dx
dy = tanm ! xdx
fdy = jtar xdx
y=tan“x::j1dx—j[ 1 2[&}ﬁ+c
1+x
Using integration by parts
—xtartix—[—X
¥=x x jﬁdk+c

_}Iidk.pc
2 1+x2

y-xtamlx

y=xtan_lx—%log |1+xz|+c

Remove Watermark
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Differential Equations Ex 22.5 Q8
av
dx
=dy=logx x dx

= fdy= flogxo‘x

=>V=|ogxxf1dx—f[§fldx]dx+ C [Using integration by parts]

mm Wondershare

Remove Watermark g PDFelement

=logx

=>y=x|ogx—fdx+c

=y=xlogx —-x+C
=y=x(logx - 1)+ C, where x€(0, 0o}

Differential Equations Ex 22.5 Q9

y =tan L xjxdx—| lzjxdk Ix +C
+x
Using integrabion by parts
x2 2
y=—tan_lx—j—cbt+c
2 2(1+12)
—x—ztan_l _[—zdk
2 1+x
=
F.4 4 1
= —tan -=J|1- d.
z " 2‘[ x2+lJ xre
2
y=x—tan_‘x—}x+lm_lx+c
2 2 2

y=%(x2+1)tan_lx—%x+c

Differential Equations Ex 22.5 Q10

vl .
d—y = cos®x sinx +x2x 41
i

qy = {msgxsmz X +XM) ax
[dy = [cos® x sin® xdy + [ x-J2x + ldy
V=1 +1is —={i)
Iy = [cos® x sin® xdx

= [cos? x xcos X x sin® xxdy

= {1 - s."nzx} sin? x cog xax
Put sinx =t

cos xdy = dt
=] [1— rz}tzdr
= j{r2 - r“)dt

=—-—+c
3 5 !

I = lsa’nSX —Esm5x +0y

3 5

And,

Io = [ xef2x + 1ax

Put 2x +1 = w7
2dy = 2wdv
}/xvdv
v - )d

s
%—%]

iz = 5 (2){ +1)2 —é(2X+1)2 +C

mlp—t I\JIH

Put the 7, and 7 in equation (i),
y=I+i
5 3
Vo= smgx 1sm5;{+ i(zx +1)Z - 3(2)( +lZ+c
5 1a =]

A C= |:1+-:~2
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tial Equations Ex 22.5 Q11

sinx +cox)dy +(cosx - sinx)ay =0
sinx +cosx)dy = [sinx - cosx)dy
(sinx -cos x)

sinx +0osx

[y = _I[cosx - smx]dx

SN + 008X

Put siny +cosy =t
(cos & - sinx)dy = at

jely = -f3at
v =-loglt|+c

¥ +log |sinx +cosx|=c

Differential Equations Ex 22.5 Q12

d_y - xsin®x =
ax x logx
ady 1 H

= — +xsintx
dx xoxlogx

ay = [ ! + s.l'nzx]dx
X hag x

[dy = J;dx + [ & &in® xdx

xhog x
V=0 +i,
5= [—1 dx
xlog x
Let logx =+#
Lo - ar
X
dt
I = J?
= log [t|+ oy

1) =log [og x|+ g

I =[x sin® xax

https://millionstar.godaddysites.com/

1-cos2y
=jx—d( )x
=E][X—XCOSEX)Q'X
2
=E]xdx—£jxco92xdx
2 2
1(x3) 1
=E[?]—E[XICOSQXG'X—]I:lx]COSEXG'X)G"X:|+C2
x2 A[xsinzx | sin2x
=— | ] [+
4 Z z
%2 1[x sinZx cos2x
=— | —+ + 0y
4 2 2 4
x% xsin2x  cos2x
fp=— - — - +0Cp
4 4 B

Put the walue of 7, and 7, in equation (i),
¥=Ii+i;

y =Iog}fogx|+x—2—xsmzx _cos 2x
4 4 g

+Casc +c,=C

mm Wondershare
PDFelement

Remove Watermark g

Differential Equations Ex 22.5 Q13
% = x“pan! {X3}

ay = x5 tan™! [Xa}dx

[dy = [x7tan™ [XS}G'X

Putx=¢
= A By = dit
= xzdx=d—f
3
So,
fdy =1 fan'lfjtdt—j[ L xjtu‘t} gt+c
3 1+
Uszing integration by parts
2 2
y:i L+tan‘1t—j L7y ot | ee
3| 2 2(t*% 1)
2
=£t2tan‘1t—l[ ¢ Bt
& DaGE
1.2 1 1 1
=_tfEan - jl1- dt +c
Y5 5[[ r2+1]
L% tes Ly Lean e
5] a] 5]
y—g[t +1:]tan t—gt+c

e 1,
y_g[[r +1)tante r}+c
sa,

¥= é[[xs + 1} tan ! [XS) - x3}+c
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) o
s 2 s
ax

dy = c_osqx ax
iRt x
COE X
jdy = JTG'X
sin® x

Put sinx =t

cosxay = dt

at
lt‘~’}f=Jf—4
= +cC
e
= - ! +c
Isin®x

1 3
y=-goosecn e

Differential Equations Ex 22.5 Q15

COSXd—y—COSQX = o5 3x
[=)'d

a
oosx—y= COS 3x +Cog 2x
[=)'d

dy  4cos®x - Bcosx+2cos7x - 1
ax s X

dy  dcos®x _3cosx Zcos? x 1
dx  cosx cos X COSX  COSX
d—y=4ooszx—3+2cosx—secx

ax
o‘_y=4[oos:2x+1
ax 2

dy = (200525 +2 -3+ 2005 ¥ - seC x| dx

J—3+2cosx—secx

[dy =] (2cos2x -1+ 2005x - 980X )X

¥ = gin2x - x +2sinx - log [secx +tan x|+c

Differential Equations Ex 22.5 Q16
J1- xtay = xdx

N

N1-x?

dy =

Let x%=¢

Vo= %sm-l (it +c
1 . _4f 2
y = s ‘x )+c

Differential Equations Ex 22.5 Q17

a4 xdy +xdy =0
W3 4 xdy = —xdx

dy = X G

a + x5

Jdy = -] ——ax

Put I+ =t?

o = ztdattz ] a] %Q
[y = -] it

r & Q
Jdy = 2][&— tz}dt \@ %_
s erfoD)ec &

at-L
3

y+3t3—29f=c \ O @
T ] ‘§\\ %)
y+§(a+xj2—26‘m—c @ V


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Differential Equations Ex 22.5 Q18

I;!'—r']%—x=2mn".1
&

R o) A TEPR P
e

e e
B T+ |dx

- {2an x+x|
j o] | m——
Fdj J.:\ I+
}'-I[h+h11f]~a&

-é}ug|i-_-f| s{mna) +e
s

[an":r-.‘]

Differential Equations Ex 22.5 Q19
dy
v xhogx

vy = x log xdx
[dy =[x logxdx

y = log |x|[xcx - [[%dex]dx +C
Using integration by parts

x2 xZ
= ?IOQM—IEG‘X +C

Differential Equations Ex 22.5 Q20

a _ we = 2 pcostx
i 2

dy = (xex - g+co32dex
[av = [we™dy - g]dx +oosZxay
[y = [ we™dy - E[dx +[[ﬂ}}x
2 2
= [xe* - EJG‘X +E]o‘x + chos 2x
2 2 2
[dv = [xe™ - 2]dx +%]co52xdx

¥ =[XXfe“dx—][1xjexdx}dx:|_2x+%8m2x+C

Using integration by parts

% =Xex—ex—2x+%s.fn2x+c

1 .
% =Xex—ex—2x+zsm2x+c

mm Wondershare
PDFelement
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—

&

fferential Equations Ex 22.5 Q21

he given differential equation is:

ay

x3+x3+x+l}—'22x2+x
dx
dy 2% +x
> m
e {.r“+x‘+.r+1]
2% +x
= &
=dy (x+l)(x:+l] ‘
Integrating both sides, we get:
25 +x
P I 1
I' _‘-(x_,’_l](x!_l_l)"\ (}
2t 4 x A Br+C
I e — W2
¢ (x+1)(x7+1) x+l X7+ )
23"+ x Ax:+A+(Bx+C){x+I}
:" “ = ¥
(x+i)(x'+|] (:r+|](x'+1}

=2 b x= A A A+ B+ By 4+ Cx+C
= 2y +x=(A+B)x" +(B+C)x+(4+C)

Comparing the coefficients of 22 and x, we get:

A+i=2
B+C=1
A+C=10

Solving these equations, we get:

A B=

L
2!

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

{mel}
(o1

Therefore, equation (1) becomes:

2+x 11
(x+1)(x"+1) 2 (x+1)

1
+_
2

_2 x+1 25x+1
1 3p ox 1 1
= y=—log(x+1)j+— |— —-— | ——
! g( ) 2"- “+ 2°x+1
1 3op2 M -
=y= -Iﬂ-g(x+l)+ - I -j-l--dx— tan” x+C
2 4 x4l 2

::»J--=%Iog(x+I)-!-%Ir.lg(x2 +1)—%t‘dﬂ_l x+C
= )Jz-l-[Eiog(.r+l)+3lnz(x3 +lﬂ— ! tan” x+C
4 = 2

== 41[(x+ l]-j (Jcl + I)j} -—%tan" x+C

Now. y =1 whenx=0.
1 | .
=1= Elog{l]—gtan "o+ C

=>I=lx[]—1x0+t.’
4 2

= (=1

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

k:%[lug(xﬂ)3 (_ar2 +l]3]-—itan"’ x+1
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erential Equations Ex 22.5 Q22
dy B
Sm(a]- k, y(0)=1

d_y =gin~t &
ax

MILLIONST /R

ay = sin~!kdx

[dy = | sin~Ykdy

y=xsintk +c
Put x=0y=1

1=0+c

1=¢
Putc=1in equation (i),

yo=xsinTt 41

y—1=xsintk

Differential Equations Ex 22.5 Q23
¥

8% = x+1, v(0)=3
ay

L= 1

o oF X +1)

dy = log (x +1)ax
[dy = [fog [x + Lidx

¥ =Iog[x+1jj1xdx—][
X+

Using integration by parts

= 5! LA
¥ =xlogix+1) J[x+1JdX+C

+1
=xfog(x+1)-x+iog(x+1)+cC

1
—xﬁog(x+1)—[[1—x— W+

y=lx+1)ogix +1)-x+c
Put y=3x=0

3=0+cC
= c=3
Using equation (i),

yo=[x+1og(x +1) - x+3
Differential Equations Ex 22.5 Q24

J=2+0.15%, ¢(0)=100
o = (2 + 0, 18x ) cx
o' (x)dx = [2dx +0.15]xdx
2
c(x)=2x +D.15?+C
Putx = 0,c(x) =100
100=2(0)+0+c

100=c
Put c =100 in equation (ij,

2
c[x) =25+ [III. 15)?+ 100

Differential Equations Ex 22.5 Q25

ay

Z +1=0 -11=0
¥o+1=0, y(-1)
dy
de

dy=—d—x
'S

dx
fety = - 2=
y = —log|x|+c
Putx=-landy =0
0=0+c
c=10
Putc=0in equation (i),

¥ =—fog|x|,x <0

! 1x]1xdx]dx+c

https://millionstar.godaddysites.com/

mm Wondershare
PDFelement

Remove Watermark g



http://cbs.wondershare.com/go.php?pid=5239&m=db

S https://millionstar.godaddysites.com/ mm | Wondershare

@ ifferential Equations Ex 22.5 Q26
x(x’ —1].‘;‘;L =1y(2)=0

Remove Watermark g PDFelement

§= 1
Py x{x’—l]
il
a}=x{x’ 1]
i
=[ x—l]
|
}_5 X— lﬂk !- s -[:c+l

=Elﬂg|x—1|—lug|x|+§lug|x+1|+c
Putting x =2,y =0, we have
¥ =%lng|x—1|—lng|x|+%lng|x +H|+¢

0=3log 2 1|-log |+ yTog2+1]+¢

1
¢ =10E|2|_§1“‘E|3|
Putting the value ofc, we have
¥ =11Dg|x—1|—lng|x|+%lng|x +|+¢

Likg _[ x —1]
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Differential Equations Ex 22.6 Q1

ay 1+y2

pripE AN 0
v " ¥ o®
dy __1+y?

ax ¥

|y = Jax
1+y

|2y - —2]ax
1+y
fog |1+y2|= —2x 40y

%.iog|1+y2|+x =c

Differential Equations Ex 22.6 Q2

2
@ 1y g
dx ¥
3
¥
ay = adx
1+y2 v

4 -
I[Y y2+de [

[ydy - | ——dy = jdx
yiel

Y
Iyay - 31 ﬁd}f [ex
g— %Iog|y2+1|=x+c
Differential Equations Ex 22.6 Q3

ay 2
2L = sin
=3 Y

i
— =¥
sin“y

[cos ectydy = [dy
—cobx =X +0)
X +ootx =c

Differential Equations Ex 22.6 Q4
gy 1-cosZy

X 140052y
25.".'?25"
Ecoszy

dy 2
Loy
o an” Y

d}; =dx
fan”y
[cot? vay = | dy
]{coseczy— l]dy =[x
oty —=yY+C =X
C=Xx+y+coty
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Ex 22.7

Differential Equations Ex 22.7 Q1
dy
N=1)—=2x
- 1) o= 2xy

Separating the variables,

Id_V=IE_XdX

% =1
jdi=j[2+ 2 ]dx
W -1

logy =2x +2log v - 1|+ ¢

Differential Equations Ex 22.7 Q2
(Xz +1)G‘y = Xy

1 o

“dy = [ ——dx
I}” 4 I)<2+1

1 1 25
Zdy o= = [ — g
I}” 4 EI){2+1

logy = %."ogl)(2+1|+."ogc

W= w241 xc

Differential Equations Ex 22.7 Q3

j—i= {e"‘+1}y
jid},ﬂ = [{ex +1:]r_:fx

log|v|=e* +x+c

mm Wondershare
PDFelement

Remove Watermark g

Differential Equations Ex 22.7 Q4

_ dy z
(x 1)5-2;«*}#
gy _ 2

1% x-1

(ol's

dey= 2]{x2+x+1+

S
I
x =1
3 Lz
.fog|y|=2[%+%+x+.fog|x—1|]+c

tog |v| =§x3 +x%+2x +2logl - 1+c

Differential Equations Ex 22.7 Q5
v (v +1)dy = (xz + 1) o i's

241

¥iy +1ady = dx
X
2 _ 1
Jy?+y)ay = I[X+X}fx
a2 2
y—+y—=x—+."og|x|+c
3 2 2

Differential Equations Ex 22:7.Q6

Cﬂf x ol
5—:

ax 7.
EIG.—};=IEXG"X

a

—4+1
52 =e* +c
-4 31

5
~—— =" +c

3y3


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

— fferential Equations Ex 22.7 Q7
MILLIONSTR
X O05 yily = {Xex log x +ex) (s

[cos ydy = [&¥ [."ogx +i]a'x
X
siny=e"logx +c

Since, j{f{xj+f“ (xj]exdx =e'flx)+c

Differential Equations Ex 22.7 Q8

 _ e 4 ¥
dx
= e'e 4 x%et
A _ af [ex +x2}
dx
[eFdy = [e” +x2:]dx

3
— Ee
=t =g+ —a4c
Differential Equations Ex 22.7 Q9
dy

2
Xoky =y
ay .z
XE'[Y y)
1 ax
7 dy = —
L *

1 1 i
f[———]dy=f—
y-1 ¥ o
tog |v - 1|-iog |v| = log |¢| + fog ||
V_l‘ -
2 e

V- 1= xvC

log

Differential Equations Ex 22.7 Q10
(ef + 1) cosxdx +e! sinxdy =0

(ef + 1) cos xdx = -2 sinxdy

¥
D 2
sihx a¥ +1
¥
[cot xdw = - ——dl
a¥ +1

log |sinx| = -log }9”’ + 1|+ fog o
sinx = e*’c+ - 0 ’\()Q
sinx (ef +1) = @6
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X cos? vy = v oos® xdy

* ¥
s— = =—d
cos< X cos” y

[ x sec® xdx = [v sec? vy
X x| sec® x - {lx =T xdx}dx v secivdy - {lx]secz ya‘y}dy
X itanx - [tanxdy =y tany - [tanydy +C
xtanx - foglsecx| =y tany - log [secy|+c
Differential Equations Ex 22.7 Q12
xydy =y - 11[x +1)dx
" X +1

=1

][1+yi1}jy =](1+%}dx

v +iog |y - 1| = x +log x|+ c
v -x =logl|-logly - 1|+c

foi's

Differential Equations Ex 22.7 Q13

xd—y+mty ]

g

dy

%o oot

X o= -ooty
e

[tan ydy = - —
X

log lsecy|= - log x|+ og |c]

secy = —

xsecy =c

X =Coosy

Differential Equations Ex 22.7 Q14
dy _ wxe’logx +e”
Lol N oosy

[cos ydy = [ {.fogx +i}dx
X

siny=elogx +cC

Differential Equations Ex 22.7 Q16

) z zdy _
Since, [e* [f (x)+ ' [x ) =e*fx)+c yolaattayleyt oo=10
x1|'1+y dy 1+X2
Differential Equations Ex 22.7 Q15 | 1442 4
¥ X
d_y=ex+}r+e}r}(3 ylf1+y2 XII1+X2
i R LA,
% x
"F"f_fl'R:EnJ'r {er +X3) Let 1+y2=1¢?
ax = 2ydy = 2t
e ¥dy = [e + X )r:ix 1+xZ=y?
= 2xdy = 2vdv
R +X te fofa't__vxva'v
- 4 1 -1 v -1
4 ot __Ivzdv
;_:,nj"+X_+;_:,n_}f = t?-1 v2o1
' Skl
1+ t=[]1+ [=3%
J[ t2-1 J vi-g
-1 w—l
f+—a’o =-v o +G
2 g +1‘ gv+1
32 f z_
1|I1+y2+£a'ogL11=—\ﬂl+x2—£#og$+c
2 \Ily2+1+1 2 Ji+x?+1
1|I1+y Al + x2S ."og“‘y +1- 1 | L+ x* _1|
|1J‘y +1+1 |w.f1+x +1|
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ential Equations Ex 22.7 Q17

e x2dy +f1+y3dw =0

dy

\"’1+x2dy = —«.fl + iy

fei's

[Jl+y2 =_I~J'r1+X2
,u'gg‘y+\|{1+7|=—Eoglx+w.|'1+x2|=."og|r:|
{y+~|ll+y2)[x+xll+x2) =cC

Differential Equations Ex 22.7 Q18

Let

1|l1+x2+y2+;r2y2+Xyd—y= ]
dx

J{1+X2)+y2[1+)(2) = —ij—i

{1+x2){1+y2} = —Xyd—y

ax
yay A+ a2 v

JL+ »
vy - \I|1+X2dx

]’ =
\f1+y2 x®
1+ 3= ¢®
2pdy = 263t
1+x2=y2
Zxcy = 2vdy
tat Vo WEw
1% =1
t ve-1
-
[dt=—]—dz v
ve-1
1
-ldt=]|1+— W
v -1
—t—v+£|0 I"J;1+c
z gv+1 t
2_
—«J1+y2=xf1+xz+ilug$+cl
2 Tlex? el
1 1+x%-1
Ylex® 4 L+p? 4 Siogf2——) =
E a;'l+x2+1

Differential Equations Ex 22.7 Q19

dy e {sinzx +sinx2x}

dx v(2lagy +1)
y(2logy +1)dy = e* {Siﬂ2X+ sin QX}G"X

[(2vlogy +yidy = & {sinzx + sinzx}dx

z
2|:Iogy w [ wdy - ][%[ydy]dy}+y?= &% sinfx +c

Using integration by parts and

2
[{F () + " (2 ) dxay +%= & sinfx +c
z 2
2 ¥ ¥ Ea
| AN S
y*logy - &+ o= % sin
yilogy = e¥ sinx +c

2X+l‘_'.‘

Differential Equations Ex 22.7 Q20

dy X (2logx +1)

dx  siny +ycosy

[[siny +ycosyidy = [[2xlogx + x )dx
[sinydy + [y cosydy = Z[xlogxdy + | xdx

https://millionstar.godaddysites.com/
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| sinypdy +{yx(] cosydy)—](lxjcosydy)o‘y} = Z{Iogx]xdx—](Xi]xdx]dx}+]xdx+c

[sinydy +vsiny - [sinydy =x2logx—2jga‘x+]xa‘x +c

vsiny = xZlogx +c
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{1 —Xz}ldy +xvay = xy iy

mm Wondershare

{1 —Xz}ldy =gy {Xyz - xy)

{1 —Xz}ldy = xy [y - v

ad xdx
L=

¥y -1] 1-x
T Y

¥=1 W 1-x
1 1 1, -2x
- - = -2 —dw
[[y—l y]dy 2]1—)(2

logly - 1|-logy| = —%Iog‘l—x2|+c

Differential Equations Ex 22.7 Q22
tam ydy + sec? v tanxdy = 0

tam ydy = —sec? v tanxdy

_ ax _ sec’ydy
tanx tany
sec? yay

-] cotxdy = |
tany

-log|sinx| = log|tany|+log|g|

=ctany

sinx
sinx tany = ¢y
Differential Equations Ex 22.7 Q23
(1+xj[:1+ yz)dx +(1+yj{1 +x2:]dy =0
(1+x)[:1+ yz)dx = —[1+y)(1 +x2:]dy

(1+y)ay _ (1+x] "
{1+y2} [:1+x2)

| 1 LY }"‘—l[ 1 L }X
1+5,f2 1+5/2 1+x% 1+x°
1 1, 2y 1 1, 2Zx
dv + = FAy = - dy - 2 —— v
l1+;.f2 4 2I1+y2 y [1+x2 :2I1+}(2

tan! (¥} +%Iog|1 +y2| =—tantx - %Iog |1+X2|+C

tan™ x + tan™! ¥ +%Iog‘{1+ yz} ‘1+x2:]‘ =

Differential Equations Ex 22.7 Q24

tanyz:—i=sin[x+y)+sin(x—yj

tany & =2sin{(’(”’)*[X‘V)}ms{(*’ﬂ)-(X-V)}

dv 2 2

=25in[x+y;X—y]ws[;{+y;x+y]

ay )
t —_—=2
any —- Sinx cosy
tany dy = 2sinxax
cosy

[secy tanydy = 2 sinxdx
SECY = -Z2C005X +C
SECY + 20058 =C

Differential Equations Ex 22.7 Q25

dy .
COSX COSY — = —5INX SINY
ok
cosy siny
SIHy COE N

Jootwdy = =] tan xady
logsingy = logoosy +loge
SNy = CEOSX
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d_y+ Cosx siny =

ax cosy
% | cosx tan
[y
i)
5 cosxdy
ran y
oot pdy = —[ cos xdy
loglsiny|=-sing +c

sing #loglsiny|=c

Differential Equations Ex 22.7 Q27
waflo y i + v fl-xZdy =0
sl w2d = —paf1— w%ay

[ i

~.f1—y2 _«fl—xz

1 -2y 1 -2x

= Y= o ————dx
-z 1—y2 =R M
—%2x-.f1—y2= >c2w,|'1—){2+ci
4|'1—y2+~.-'1—X2=c

Differential Equations Ex 22.7 Q28
% {1+ex}a‘y = [y +1)eax

R

vy ety

1 a*
I[l_y+1}jy =j[1+ex]ox

y—lu:ug|y+1|=|u:ug|1+ex

+C

Differential Equations Ex 22.7 Q29
(v + xy)dx + {x- xyz]dy =0
y (14 x)dx = {xyz- x}dy
y (14 x)ax =x[y2—l}dy
(v®-1)ay _l4x

o
Y X
_[[y-l]:’y & [[in]mr
¥ A
V'Z
- ~logly|=logle|+x +c,
y.z

= s lag |v|- log x| = ¢,

2
log |«| + x +logy|- KE— =C

N & &
Differential Equations Ex 22.7 Q30 @ c)

di:l—x+y—xy &% Q
dx

= [1-x)+y[l-x) %\(b %-
% (1o x)fa+y) ‘\’\\OQ (&Q
2 - N

2
Iu:ug|y+1|=x—%+c ‘\Q
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Differential Equations Ex 22.7 Q31
(yz + l)dx - (xz + 1)dy =0

(y2+ l)dx = [X2 +1)a‘y
dy . dx
y2+1_ w241

tan'ly =tanlx +c

Differential Equations Ex 22.7 Q32
Ay +(x + 1)y +1)cdx =0
dy = - [x + 1) (v + 1) dx

ay
- - 1
Iy+1 [ (2 + L)
2
logly +1| = m Mt

2
X
log|y +1|+?+x =c
Differential Equations Ex 22.7 Q33
d
9 _ {1+;¢2H1 +j,-*2)
ax

[lij’;z =[[1+)-:’2}‘i5-:’

c
-1 M
tan y=x+?+c

)-:’3

tan'ly—x—?=c

Differential Equations Ex 22.7 Q34

dy 3
LA
(¥ - 1) = =2x7y

dy 2w dx

W x -1
]d—y=21(xz+x+1+ 1 ]dx
W x=-1

[§x3+x2+2x) =
logly|=loge +logly - 1" +log k|

‘_?x3+xz+2:r
y=c|)<f—1|2e[3 )
Differential Equations Ex 22.7 Q35

G"j,-’_

Py —x+f
L= +e
(o b’y
=’ xet v+ xat
ad _
Y ¥ [ex +g x:]
g

d—f= [ex+e‘x}dx
=
[eFady =j{eJr +e'x)dx

=V =¥ ™ 4

e -V ="+c
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Differential Equations Ex 22.7 Q36

dy 2 - 2
v {CDS X —zin x]ccls ¥

dL'; ={|:052x—5in2x:]dx
Cos<

[ sec?® vdy = | cos 2xdy
sin 2
+

tany = 5

[~

Differential Equations Ex 22.7 Q37(i)
{xy2 + 2)(} ax + {xzy + Ey} ay =

(]

{Xzy + Zy}dy =- {xyz + Ex}dx
y[x2+2)dy =-x [y2+2}dx

M

Yy =- dv
y2+2 d xZ+2
=Ygy = -] 2 g
¥e+2 X+ 2

Iu:ug|yz+2|= —quug)x2 +2‘+|Dg|c|

va " 2‘ B ‘ch+ 2

Differential Equations Ex 22.7 Q37(ii)
Consider the given equation

cosec ¥ log vﬂ+ xy? = 0
dx

2
:Iogvdv _ =xdx

w2 cosec x

:_Ioggdv

= xZsinxdx

Integrating on both the sides,
= —IM = [ x*sinxdx
Y

Using integration by parts on both sides

— |og_v+ 1 =—x2cosx+2[xsinx+ cosx)+ C
Y
:>M+ x*cosx - 2(xsinx+cosx) = C

Y

Differential Equations Ex 22.7 Q38(i)
xyd—y= L+ +¥ +x5¥
dx

= [1+x)+¥[1+x)

ay
xya=(1+xj|:1+yj @
| }"G"}”l _ IHTXG-X 60 0\()
1

v+
][l_wl]dy:IEHJdX @Q)
v —log|y + 1] = log|¢|+ x + logl| &

y =logler (v +1)|+x \(b %.
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y[l—xz)g—i =x{1 +y2}
yay  xdy
[1+y2) -x*
2ydy 25

T T s
- I0g|1+y2‘ = Iog‘l—x2‘+ logls,|

logld| = log ‘1 —x2‘+ Iug‘1+y2‘
C= [1—;{2}{1+y2}
Differential Equations Ex 22.7 Q38(iii)
ve dx = (xe™ 4+ y)dy
ve? dx - xe®dy = vidy
(ydx - xdy)e™ = yidy

[vdx;zxdvj &~ dy

ey d[i] = dy
Y

Integrating on both the sides we get,
W w1 C, which is the required solution.

Differential Equations Ex 22.7 Q38(iv)
(1 +yHtant xdx + 2y (1 + xFdy =0
(1 +vy?) tan™ s dx = -2y [1 + x*)dy
_tan x _ Y
2[1 + 7 (1 +v7)
Integrating on both the sides

'[_2[1 + %2 <= 1+ )
—[tan'1 x(%tan'l xJ—I[l_'_—lxz)gtan'l dex] = élﬂ[v2+ 1j+C
1[tan x)2=%| [v +1)+Cy

1tan x| crln yi+1)=C
2

Differential Equations Ex 22.7 Q39

dy
E=ytan2;ﬁ v(o=2

[a‘_y = [ tan2xdx
¥

log|v|= %Iog|sec2x|+logc

_ Jzetave — ()
Putx =0,y =2
- et xc
2=0C
Putc = 2 in equation (ij,
v = 2 fsecay
2

SJoosax
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dy
2y 2L =3y, y(1)=2
X oo =Wy (L)

mm Wondershare

¥ X
2log|y| = 3loglx|+logc
=y --=(i
Putx =1, y =2
4=c
Put c = 4 in equation [ij,

y2 = ax?
Differential Equations Ex 22.7 Q41

fed
Xy£=y+2J y(E):D

ydy _dx
¥+2 N
2 [
o
v - Zlogly +2| = logl|+log | -—{i)

Puty =0, » =2
0-Z2log2 =1log2 +logc

-3log2 = logc
log L. logc
g
1
c= =
=]

Put c =§ in equation (i,

v - 2logly +2| = log

.
B
Differential Equations Ex 22.7 Q42
%" 26%y3, (0] n%
J%é;. - |2ed
—Ey%: 2ef +c =={i)
Putx =0, y =%

4 o
~—m e +C
2
2=2+c
Co= =4
Putc = -4in equation (i},

1
- - 25" - 4
2y
—1=4e®y? - @yt

1= -y3[8 - 40*)

yifa-aet)=1

Differential Equations Ex 22.7 Q43 0 O
I o rt r(0) 1 O (’)&\
dr @
JT- - &t 6
Iu:ug|r|--§+c =—{i) @& Q
Put ¢ =0, r=rginequatian (i}, %\v
loafgl=04c
log |rZ| = . OQ (&Q
Blow, ‘\\\ @

2
Iu:ug|r|--%-+|-:ug|ro| \ V
r B é? .
N O

]

rerg 3 &\Q
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Differential Equations Ex 22.7 Q44
dy

a=y5in2x, v(oj=1
dey= | sin2xdx
Cos 2x .
logly|= - S e — i)
Puty =1 ~x=10
logl1 = _oes0 e
o--Lic
2
1
C:_
2
So,
cos2y 1
logly|= - +=
2
_1l-coos2x
2
log|v| = sin®x
" =‘_:)sin:x

Differential Equations Ex 22.7 Q45(i)
dy _
E—ytanx, vid)=1

dey = [tanxdx

logly| = loglsecx|+c ===}
Puty =1, x =0

O=log(1)+c

c=0
Putc =0 in equation (i),

logy = log|sec x|

Y = SBCH xel-2,2
22

Differential Equations Ex 22.7 Q45(ii)

2xd—y=5y, vil=1

(=04
2qy _ 5dx
P
Zlogly|= Slog |+ c === (i)

Putx =1, y=1
2log(1) = Slog(1)+c
0=c

Putc =0 in equation (i,
2logly| = Slog |

y?=
y=kE
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dy
o 2|=_-2"";-f2J ¥ [D] =1
Jg-‘l'é = |28®dx

¥

I g™

—— — T

¥

1
cmwa™ s

Vv

PULy = =1, & =0
l=e%+c
l=1+¢C
c=0

Pute =0 in equation . (1),
—i:EEx

¥

S

Fom =g

Differential Equations Ex 22.7 Q45(iv)
d x
casyéme A y[ﬂ}=g;
[cos ydy = [edx
siny =&* 4c

g
Putx =0, - —
ut x ¥ 5
-sin[i]=e°+c
2
l=1+cC
c=0
Putc =0 in equation (i),
siny ="
y= sin"{e”}

Differential Equations Ex 22.7 Q45(v)

dy

I oxp, v(0)=1
= = 2. vio)
[d—y=[2xdx

¥

2
log|y|= 2%+c

logly|= 7 +c
Futs =0, v =1
log{l)=0+c
O0=0+c
c=0
Futc =0 in equation (i),
logy = x7%

y=e

Differential Equations Ex 22.7 Q45(vi)

%=1+1= +3 + 2 (0] =1

= (142 )1+ %)
a e o2
I1+}’ -‘flxi-'- ik

===

tan':}'-xa-—xj-ﬂ:
a
Putx=fy=l

IJ
" p=x+—+c
a

L
4

x )

Put c-? m equasen [t

= o
[T TEE S
¥ i 4

mm Wondershare
PDFelement
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d
L= +2)y+2), vl =~ 1

ax
vay _ x+2)

(v +2) X

f[l— sz de=f[l+%)dx

y—x—2logly+2)—-2logx=c
Putx=1,y=-1
-1-1-2log(—-1+2)-2logl=c
= -2=c

Thus, we have
y—x—2logly+2)—2logx= -2

Differential Equations Ex 22.7 Q45(viii)

3_\°,=1+><+\,f2+><\,f2

(e x)(1ev?)

1
[1+v7]
Integrating on both the sides we get

1
Imdv =_[[1+ x)dx

dy = [1+x)dx

2
tan™y = ><+%+C....(i)

Puty =0, x = 0then
tan?0=0+0+C
C=0

From(i) we have

2

®
tan Tty = %+ =
v 5

2
Y= tan{x+X—J
2

Differential Equations Ex 22.7 Q45(ix)

2(v+3)—><vd—v=0
dx
d
Ay +3)= =y 3L
®

de=Ldv

* W+ 3

Integrating on both the sides we get
2 Y

“dx = d

Ix * Iv+3 i
2nfx=y+3-3nly+ 3+ C....00)

Putx=1andy =-2ineqii)
2nfl|=-2+3-3In|-2+ 3+ C
O=1-0+0C

C=-1

From eq (i) we have
2nfxl=v+3-3Inly+ 3-1

In{p)” = v+ 2-Infly+3)°
In[[x)" + =In|y+3)° =y +2

xz[y+ 3)3 = e¥t?

mm Wondershare
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Differential Equations Ex 22.7 Q46 Remove Watermark g PDFelement
ay VI
Xa+coty =0 %= 7 atw = \E
x j‘—i =-—coty
dy _dx
coty Tox

| tanydy =—[Cj{—x+c

log|secy|= - logle|+c - (i)
Putx = -u'EJ ¥ o= z
4
ko
log secZ =- Iog|ﬁ|+c

IDg|«f§|= —%I0g2+c

1 1
—log2=-=log2+c
2 4 2 E

log2 =c
Put c in equation (i},

log|secy|=-log«|+log2

SECY = 2
X

_ 2
_secy
N =Zoasy

Differential Equations Ex 22.7 Q47
21 av 2y _ _ _
[1+X }a+{1+y }—D, y=1atx =10
ndy _ z
{1+X }E_ [1+y )
dy o dx
{1+y2} 1+ 5%
tan~ly = —tan x4+ -=(i
Putx =0, v =1
tan~t 1y =- tanlo+c
Put ¢ in equation (1],

-1 1

tan™ "y = —tan” X+%

tan'ly = [%— tan! XJ
I

= tan| = - tan~tx
y = ton( 5 - o

tan% - tan{tan‘lx)

1+ tan%tan[tan'ix)

1-x
y=1+x
¥Hay=1-x
XK+y=1-xy
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dy  2x({logx +1)
E Siny + W Ccosy
[{siny +y cosy)dy = | 2x (logx + Ldx
= [sinydy + [y cosydy = | 2x logaxdx + 2] xdx

mm Wondershare

y¥v=0atx =1

= —CDSy+[yx[mSydy—j(lxjcosyo‘yjdy]:Z{Iog){[xdx—][ijxc"x}o‘x]+x2+c
x
. . X2 X 2
= —Casy+y5my—jsmydy=2?Iagx—2J§dx+x +cC
2
) .- X z
= —COsY+ ¥ SNy + 005y =X Il:lgx—?+x +cC
2 xZ
¥ osiny = x° logx +?+c =i}
Puty =0, ¥ =1
D=D+l+c
1
C‘:_—
2

Putc = —% in equation {ij,

ysiny = x2 logx +X—2—l
z z
2y siny = 2xZlogx +x2 -1

Differential Equations Ex 22.7 Q49

ay
8% = x+1

dy

d—xnlug(xq-lj, ym3atx=0
[dy = [log(x + 1)c
y-ll:lg|x+l|x]1xdb(-][

Using integration by parts

1
X+l

w [ ldy Hx +c

y -xluglx-w-ll-_l%dx +C

y=x|ug|x+1|—[[[ _Xil};&]w

= xlog +1]- (% - log|x + 1) +¢
y =xlogl +1]- x +logp + 1|+
y = (x+1)lagp+1|-x+c (i)
Puty =3 andx =0
3=0-0+c
c=3
Putc =3 in equation (i,

y=[(x+1)loglx +1|-x +3

Differential Equations Ex 22.7 Q50

COs WY + COsSx sinydsy = 0
cos vy = —Cosx sinydy

Cos Y
= = COSXGN
SR i i

|cot vy = —[cos xas
lag|siny| = - sinx +c =={i) @

ﬂuty:% and x =

%
C.
%

. A
S =

D-—1+2c--5ing+c %Q
\Q} <

Fute =1 in equation (1],

log|sifp| = 1 - sins %
log|siny| = siny =1 Q @

log
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Differential Equations Ex 22.7 Q51

dy 2
— = -4 2 =1wh =0
XY, ¥ when x

jd—y= — 4 e

YZ

2
—}jl=—4%+c -—(i

Puty=1andx =0
-1=0+c¢c
c=-1
Flutc=-1in equation (i},

-i--2x2-l
¥

RN
¥
1

y_2x§+1

Differential Equations Ex 22.7 Q52

The differential equation of the curve is;

y'=e'sinx
= & =¢'sinx
d
=dy=¢"sinx
Integrating both sides, we get:

faf’= j‘e"sinxair -(1)

Let /= |e" sin xdh.

. ; d . . i
== sme'.e dx— J-(E(sm x) fe d'c]d.\.

= [=siny-e¢" — Icos.\‘-e”c.{t'
B X x d T
= [=sinx-¢' | cosx- |y - d—(cosx]- e'dy dx
A

= [ =sinx-¢’ —|:cosx et — f(—sinx)-e*dr]
= J=¢'sinx—¢" cosx—17
=2l =¢"(sinx-cosx)
¢* (sin x—cos x)
2

=
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ial Equations Ex 22.7 Q53

erential equation of the given curve is:

v

xy;}i =(x+ 2}(_1;-!-2}

Integrating both sides, we get:

(2o

1 |
=7 b
::'»Ia’y -J—dy+2j Idx+2[;dt
= y-2log(y+2)=x+2logx+C
= y-x-C=logx’ +log(y+2)
:>y—x—(j=]og|:r3(y+2]:] -(1)

Differential Equations Ex 22.7 Q54

Let the rate of change of the wolume of the balloon be & (where & 1 a constant)

= ['f o’ ] =k |:anumc of sphere = ::tr]

= in 3r
3

= dar’ dr = k dt

Integrating both sides, we get:

dn jr"dr =k faﬂ'

3
=a4rr--r3—=kr+C

=dar’ =3kt +C) (1
MNow,att=0,r=3:

Anx P=3(kx0+C)
108 =3C

C=36n
Ati=3 r=46:

drx 63=3 (kx 3+ C)
86dmn =3 (3k + 36m)
3k =-288m - 36m= 2521
k=284n 0 @
Substituting the values of k and C in equation (1), we get: 6 c)\
4nr’ =3[84ns +36x] 6
= dnr’ =4n(63r+27) (& Q
= =631+27 6\' %-
I
= r=(63¢+27) Q &Q
*
ﬂ N4
Thus, the radius ofthe balloon after # seconds is (631 +27 )5
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Letp, £, and r represent the principal, time, and rate of interest respectively.

mm Wondershare

It 15 given that the principal increases continweusly at the rate of #4 per year.

dp r
-
at [IW)P

:d_r‘:[;]d,
P 100

Integrating both sides, we get:

I£=L y
P 100

e
I =
= log p Iw-&-k
:9;;=e""-\ (1)
Tt is given that when ¢t =0,p =100,
=100=g% . (2)

Neow, ift =10, thenp =2 = 100 = 200,

LA
200 = ¢
= 200 =0t o
= 200=¢" -100 {From (2))
::'L'i'li' =2
;
= —=log, 2
]0 L(
=L~ 06931
10
= r=6931

Hence, the value of 15 £ 93%,

Differential Equations Ex 22.7 Q56

Letp and £ be the principal and time respectively.

It i5 given that the principal increases continuously at the rate of 5% per year.

ﬁ_jJ
T [I{}D P

a _r
di 20
L dp_dt
P20

Integrating both sides, we get:

_[‘;—‘;’=2i0§dr
ﬂ)lngpzi;—o-kc @

=p= egﬁ“— (1) 60 c’;\\o

Now, when s =0, p = 1000,
1000=g% () %\é%%-q
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Let y be the number of bacteria at any instant 7.

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

L&
S Eat
= % = ky (where £ is a constant)
:>£ = klt
y

Integrating both sides, we get:

fd}—{ =K |t

=logy=kt+C (1)

Letyp be the number of bacteria at £ =10
logag=0C
Substituting the value of C in equation (1), we get:

logyv=ht+logy,
=logy-logy, =k

= log[l] =kt

Va

= ki = log[i}
Yo

Also, it 1z given that the number of bacteria increases by 10% in 2 hours,

:> J—mv
MRETEL

21 -03)
¥, 10

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

I

k2= log| !
g[mJ
o
b= Liogf L
= 2”3[10]
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How, let the time when the number of bacteria increases from 100000 to ZERNES
y=2ygati=4

From equation (4), we get:

2loe2
Hence, in i“hours the number of bacteria increases from 100000 to 200000,
‘°g(1'a}

Differential Equations Ex 22.7 Q58
Consider the given equation

24sin ® ) ady
o —coex
i+y  Jax
ady — 005 XX

= {1+v] - [2+sin x]
Integrating both the sides,
ady - cosxdx
= =
I[1+v) I[2+sin x)
=log{l+y) = -log(2+sin x)+log C

=log{i+y)+log(2+sin x) =log C

=log{1+y}{2+sin x) =log C

= [1+y){2+sin x) = C...(1)

Given that y(0) =1

= (1+1)(2+sin D)= C

=C =4

Substituting the value of Cin equation (1), we have,
=[1+y){2+sinx) = 4

4
=)~ ey

E
== (2+sin x) -1

We need to find the value of y[g]

Substituting the value of x=% inequation (2), we get,

N
+
Nod

U
~
I

y
%
Co.
%
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Differential Equations Ex 22.8 Q1

Qdy 2
ul A 1
o (a0 +y+1)
Let X+p+l=v
dy dw
1+ 20
+G‘x ax
ay _av _
dx  dx
So,
av .z
ax
v =
i 1
o v+
1
= [dx
w241 J

tan™! (wi=x+c

tan‘l[x+y+1j=x+c

Differential Equations Ex 22.8 Q2

dy _
a><c:|35|:)(—yj—

Let K-y =w
1-%r _av
iy  dx
ay _ g 9
ax ax

v
1- = =1
{ dXJc:osv

av SECWY
ax

=

1—secv=d—
o

av
1-secv
casw
1-cosw
cuszi - S|r'|2£
Jo‘x=]24V2dv
2sin® =

dw =

dx =

fax = ‘wt[ ]d" ~Lav Differential Equations Ex 22.8 Q3
- [ cot? dy | oy)+3
2y = cot[J E_E(X—}-’j+5
Let K- =V
dy  dv

dx  dx

2dx = | [cnsec s —1},".#— [awv
v
2x = —Ecut(E]dv -V -V 40

v v +3

2ot -G 9

2(x +v) 200t2+r:1 il vy 0
v W+3

L= oy =

¥oAN -y = cot( > ]+c = s T 6 \}

3

- 2v+5—v—
c+y=cut[Ty] T 2y 4G

G‘x_ e % Q

ii% [rF's
. \\q2+&v=m‘x
@ +loagl + 2| = x +c
Q Ziw - yi+loglx -y +2[=x+c
N
N
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Let Kty =V

dy  dw
1422 225
+dx ax
So,

d_v_l_ 2
e
av 2
i |
ax v
1 v - fax
1+v

tan~ly = x +C
tan x +pl=x+c

X4y =tanx +c)

Differential Equations Ex 22.8 Q5

z qy
o
[x+y) o
Let KW=V
1+o‘_y= d_v
Qv dx
dv _av
ax ax
So,
Vz[d_v—j_J=
e
CLA S
v v
dv _ w241
de wE
2
: v =dx
vo+1
2
wo+1-1
21 Lav = o . / .
viel Differential Equations Ex 22.8 Q7
1- =2 v = o
il - The given differential equation can be written as
v—tan'l(v)=x+c ay _ 1
dx  oos(x +y)
x+y—tan‘1|:x+yj=x+c
y-tant(x+y)=c Letx +y = u Then,
. . . dy du _ay du
1t = - =2 -
Differential Equations Ex 22.8 Q6 t e T T O o
cusz(x -2y = 1—2;—:
Let K-2y=v Putting » +¥ = v and dy _du_ 1 the given differential equation, we get
o dx
1-%:01_"{ du 1
av dv = E_JF Ccosu
Sa, - du _ 1l+cosu
cos?v = id vl osu
> = L
[dx = | sec? vy ltcoso
xo=tanv +oc 1-
- cosuf COSU)dU=dX
x =tan(x -2y} +c 1-cos2u
= [cutucosecu— Cthu}du= [er's
= [cutu COSBCU - COSECeu +1) du = dx
= -cosecu+ cotu4+u=x+C
= —oosec(x +y)+ ooty +yl ety = K+ 0
= -COSEC(X + ) +o0t(x +p)+y =C
i-
I ekl Gl W
sinfx +¥]
= —tan[X+y]+y=C
2
Wwe have,

vi0)=0iey =0 whenes0
Puttingx =0 and y = 0in i), weget, D=0,
Putting ¢ = 0 in (i}, we get

M+
2

_tan[x ;y]+y =0y = tan( J, which is the required solution.
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| Equations Ex 22.8 Q8

= tan(x +¥]

awv
—-1=tanv
dx

a‘_v= 1+tany
dx
1
1+tanv
cosy
COsV + 5NV
[ 2cosy

COSV + siny

av = dx
dv = dx

]dv = 2ax

COSW 4+ SINW + COSW — SiNW
COSV + 5Ny

COsWY + siny

]dv+[[w]dv - 2] dy

v+loglcosy +sinv|=2x +c

X+y+|0g|cus|:x +y)+sin[x+y)|= Ix+C

¥-x+logloos(x +¥)+sin(x +y)|=c

Differential Equations Ex 22.8 Q9

av _ dv.
dx ax

av
=2v=[(v+1)]—
(v+1)—

#wdv=2dx

(% +y)dy —dy] =dx +dy

_d_jf}:l_'_d_}"

1
l:X & y) adx ax

Let K+yp=Wv

o‘_y_dv

+dx_dx

o)

- z_dv _av
dv ) ax

1

Sa,

][1+ é]dv = 2[dx

v +logly|=2x +c

x+y+logly +y|=2x +c

v-x+loghk +y|=c

https://millionstar.godaddysites.com/
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Differential Equations Ex 22.8 Q10

Let

So,

dy

ay
112X =1
[ +y+ )dx
X+y=w
1+d_y=d_v
dx dx
gy  av

dx  dx

1
j[l—v+2Jdv = [

v-log +2|= x +loge
x+y-logl +v +2|=x +logc
y =logel +y + 2|

¥ =clx+y+3)

ket = w+y +2 [k =1/c]

N¥=kat -y-2

Differential Equations Ex.22.8'Q11

.. Given differentfal, equation, becomes,

Bk I

d><+

Let x+y =
dy  dv

1424 o2
dx dx

d_v_e"'

dx

iudv= i

e

Integrating ot both the sides we get

2™ = x4 C

L-edil N o

mm Wondershare
PDFelement
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[t is homogeneous equation
Fut Vo=

and,

So,

z

w? ooy k'
1 v - ax
vitovel-1 X
1 [el's
z o ="
fv+1)" -1 A
1

o
= 9

v+1-1
v +1+1

= - log|x|+ log|c]

Differential Equations Ex 22.9 Q2
dy ¥ -x
gy +x

It is homogeneous equation

Put Vo= Wy

So,
Qv v -
ax o ovw X
gy v-1
v+1
dv v -1
x == -v
ax v+l

v-l-vioy

v+l @

= [1+ vz)

Ll \} O

XE w41 6 \
v+1 dx
I—G‘z v o= -] — @
v+l o

W 1 adx 6
Jeo e AR o K

v+l ¥+l H @
1. v 1 =21
=V + [ ——av = -[ —
i L S o
%og|v2+1|+tan‘1v=—Ioglx|+|ug|c| Q @

Py
log % +2tan™? [LJ =2log
X

[y
X

ID;||,>(2 +y2| - 2log|x| +2tan™! [i] =2log
X

IDg|x2+y2|+2tan'1(£J =2logic) . Q
IDgP-r2+y2|+2tan'1 [%J =k «Q\

[y
X
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2_ .2
Hers, P ¥iox%
ax 2xy
Itis a homogeneous equation
Put o=
ay av
ax - a
So,
av  vix? o x?
VX —— =

wEol-av?
B 2v
gy —1-w?
v 2y
P
1+w N

c
1+vi=C
x
2
s
1+,V_2=_
* x
x2+y2=cx

Differential Equations Ex 22.9 Q4

Herg, —Xdy=x+yJXaED
5
d_y_x+y
X

Itis a homogeneous equation
Put yo= W

l:}.—y—'.w+xd—l"}
e o
So,
av x vy
[P
ax X

fav =%
x Differential Equations Ex 22.9 Q5
v =logly|+c
y Here, ‘x2 - yz) dx — 2wy =0
L =logh|+c
X dy P
v =xlogl|+ox ax  2xy
[t is a homogeneous equation
Put o= MY
ady a
vl
So,
av xZ o
Wt — =
=28 2
v 1-w®
- = W
ax 2w
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& _x+y
d x=y
Here itis 2 homogensous squation
Put  y=wm
And
i‘l\-’élz
So,
t+xdv—1“
& I-v
xa‘\r'_li-r_‘
& l-v
xf_iﬂ-
d  1=v
1V g &
1+¥ X
l=v , dk
14+ _!x

1 1p 2¥ dt
ol e b

tan™ L'—élog{1+1-"]l=logx+c

a2 = Liog () +¢

Differential Equations Ex 22.9 Q7

dy
e
dy _ x%+y?
T 2y
It is a homogeneous equation
Put

Here, 2xy xZ 4yl

Vo= b
G“—y=v+xﬂ
d

and,
e ax

So,

av  xZewix®
Wt — =
ax 2NN
av  14v?
= -y

2w

[t g OX
1-w2 X

log |1 —v2| = -log|v|+logc

o2

x[l—i—j]:c
G PR
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Consider the given differential equation

2 v _ 2 2
—— =x"-2y"+
X o X Vot xy
2 2
- ay _ x"—2y" +xy
dax w2

This is a homogeneous differential equation.

Substituting v =vx and v v+ xﬂ, we have

ax ax
av X2 = 2v2 % xP + XX VXX
Vvt x—= >
dx e
S+ x—=1-2V 4y
av 2
> x—=1-2v
ax
dv ax
= = —_—
1-2v* X
- av =_2d_x
ot X
2
dv dax
== = J——
I[LF_ 2 X
VZ
.
VZ
Ly
==-V{2§I0g “? =2logx +logC
E
1 ¥
_+_
2
==-V{l_|ug Jl_ ):; =2logx +logC
2 1 _¥
ﬁ X
2

]=2|0gx+|ngC

0]

o2

L1 Iog[xﬂ’lﬁ
x—y2

1
= Iog[%] V2 = |OQCX2

]= It::gx2 +logC

mm Wondershare
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Here, xyd_y =xZ_y?
e

mm Wondershare
PDFelement

Remove Watermark g

gy x2oyE
ax Y
Itis a3 homogeneous equation
Put Yo= WX
el =14
and §= V+X§
So,
vax 3 X2 vix®
b ey
av  1-v®
ax v
Xﬂ _1- yE oyl
=23 W
v _1- 22
=23 v
v =i
1-2v? X
—o‘_q-vz v = —4[d—X
1-2v X
IDg|1—2v2|=—4log|x|+Iu:ugc

bl
¥ c
25 5
x2opy? c
)T
x? {x2 - 2y2} =
Differential Equations Ex 22.9 Q10

X x
Here, ye'dy = [xey +y]dy

*
dv et 4y
ay x

el

It is a homogeneous equation

Put Ho= vy

and G‘.—X—v+ d_v
dy_ ydy
So,
vy
¥
ey el sy
dy w
yelt
av  wve' +1
vy =2 T
dy e"
d_v_ve"+1_v
dy &
d_v_ve"+1—ve"
dy e
dv_ 1
ydy_e“

[evdv=[d—y @
y X
& =logly|+c Q \
O &

x

e?=lugy+c @
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H ) 20 _ 2 2

ere de XN+

d_y=x2+xy +y2
ax xZ
It is 3 homogeneous equaton
Put Vo= b
Qy aw
d - = -
an o V+de
So,
v xZ o v ?
vy = """ 7
b X2
xﬂ=1+v+v2—v2
ax
X£=1+V2
ax
| av _de
1+w2 N

tantv = logly|+c

1 ¥
tan = loglx|+c
Differential Equations Ex 22.9 Q12

Here, (yz - 2xy}dx = (xz - 2xy}dy

dy _y?-2xy
dx  x% - Pxy
It is a homogeneous equation

Put Yo= WX
ay a
d il 5 it Al
an e 1% +de
S0,

I dv v T 2wux
dx  x% - oxux

dv  wi-zv

ax 1-2v
w2oop —p 42T
1- 2w
v e -
i tameniy PO TR
ax 1-2v
1-2 a
7‘% Q‘l,.-'=_X
3[V2—V} A
S(2ro) o
3 ve-vy X

Jﬁmﬂ:_g[d_’{
W= kY

z
= -3log|x|+loge

Iog|v2 -y

2s %

-
%o

2

v
==

[
= |0 le”

e

yi-xy=

el e}\} (’;\'\O
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Here, Z2xydy + {XQ + 2;,:'2) dy =0

mm Wondershare

dy  2xy
dx  xl4zyt
It is a homogeneous equation

Put Vo=
and

So,

aw 2w

x — -V
dx 1+ 2v

2 -y - 27
1+ 207

dv v -2y

X—
dx 14 o2

1+ 22 o (2 — (i)
- X
1+2v2 142172

v - 2? ) v{l—Evz)

1+2v? A Bv+c
v‘l—zvz} vo1-ov®

14+ 2p2 B A[1—2v2)+(8v +o)v
v[l— EVQ} B v{l— 2v2)

1+2vE = A-24vT4 80 4ov
1+ 22 =v2[—2A +B] 4+ + A

Cormparing the coefficients of like powers afwv,

A=1
C=

-2A+8 =

248 =

B =4

lvav? 1, v

voz® v 1oz
1+2v? 1 -]
vow® v {1—2v2)

Differential Equations Ex 22.9 Q14
Here, ax%ay = [Sxy +y2)dx

gy 3ay +y2
o ax?
Put Vo= Wy
and ay -v+xﬂ
ax ax
So,
av Twww 4w ix
Vo+x = =
X 3x
gv 3w+l
Vot w2 =
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PDFelement

Y o=wx

and

So,

Xo‘v_ 1 v
dx 2v+1

gy 1-2vi-u
x -

e 2y +1
v +1 ax
I I
1-w-—2v M
_ 22v+1 v o ax
v+ -1 X
1 G +2 d
= u v o[
2 vty -1 X
4v2+1+1 v=—2]d_X
vt -1 X
‘:I’H'l qv + 21 dv=—jd—x
v+ -1 v +v -1 A
Pl gl 2 19‘v=—2]d—X
i | ez v 2 *
2 2
41+ 1 1 av ax
z v+l z z =-2l—
2vigv -1 2 1 1 1 1 »
vitav|i =+ | =] - |=| - =
4) L4 4 2
41+ 1 1 dv i
z v+l z 7= -2l—
v+ -1 2 1 3 X
v+=| - =
4 4
1 3
101 iy
Iog|2v2 +v —1|+—x log—23 2| -zlog|¢|+loge . . .
2 53 vl 3 Differential Equations Ex 22.9 Q16
4 4 4
Here, [x+2y)dy -[2x-y)dy =10
dy (¥ +2p)
W_[Ex—y)
It is a homogeneous equation
Put v =wx
LIARVid
dx ax

So,
av x4 2wy

VN —=
ax 2w - wx
av 1+ 2w
v x =
=) 2 -

de_1+2v 1%
ay 2-v 1
v _1+2v—2v+v2

ax 2-v

T
2 tan Ly %Iug|1+ v2| = loglx| + loge

1
2 tanc i = logle +I|3g1|1+l.32|E

1
. 1
g 2tan K [1+v2)2xc

1
st [y +x2)2

e * X

X

- 1
2tan 1L =
= i ={y2+xz)2c
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dy_y _ Iv?

Qi x xZ
It is a homogeneous equation

Fut Yo W
[=3% i
and ey —
ax ax
Sao,
v wx W2 ?
V+x = - -1

xd—v=v—x,|'v2—1—v

ax
xd—v=— g

ax

gv dx

i X
Iugv+xﬁv2—1‘=—logl}(|+logc

(£+«jv2—1]=£
X X
y+1|ly2—x2=c

Differential Equations Ex 22.9 Q18

ay ¥
== ;{Iog(; +1

It is 3 homogeneous equation
Put ¥ o= v

o
and L=t ——
ax

Sa,

av
v4+x—=vlogy+wv

v
¥ —=vlogw
i

];G'V:Id_x
vlogw x

loglogy = log|x|+loge

logw = xc

Differential Equations Ex 22.9 Q19

1 ) T
i-lq.jnl JL |
a

o e %
itisa £ensous equation
ST
v v
- O

Y - 9
: A2

S
| S
feoseena =] = \\\O Q)(b

log tan =log x+loge @\ V
mal =Cx b

Sl
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tial Equations Ex 22.9 Q20
T + {x2 - Xy +y2}dy =0
A G

ax x% - xy +y?

It is a homogeneous equation

Put o= W
el av
and %=v+xa
So,
v+xd—v= —vix?
A xT - xex T
v+xd—v= ~v*
=" SN DV
av -2

—V2—V+V2—V3

1-v 42
av -y -y
Lo VY |
viov el _dx
—v{1+v2} i
N
1+vs v X
—[Edv+[;2dv= ax
W 1+w X
-logle|+tan™'v = log|x|+logc
I0g£+tan'1[i]=lugc
¥ 't
tan™! [i] = logxc - Iogi
o ¥
Y AT % Differential Equations Ex 22.9 Q21
Pl e
Hara, |xxZ+p2 - 2:|dx+xd =0
tan—l[ij=|0g(w) [1;' ye-y yey
b
2 [ 2 .2
tan—l[%] dy _ [y = Ml T+ }
g =y v xy

It is a homogeneous equation
Put Vo=l

and d_y=v+xd_v
ax ax
So,
iy [szz — xafx® +v2x2}
VN _—— =
ax NN

v |:v2— x|'1+v2:|
x_
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g, xd—y=y—xc052[£]
ax x
2 ¥
- xmst | <
ay " {xj
ax X
Itis a homogeneous equation
Put Vo= b
and G|‘—5'J='.f+;(d—"{
ax v
So,
L
Wi =X CosT =
qw (XJ
VN =
ax x
v+xd—v—v—cugzv
dx
xdv—v—cuszv—v
-
xd—v=—coszv
dx
av __dx
cosZy M
ax

[sectvdy = -
tanv = -loglx|+loge

Y -
£

tan; =log
Differential Equations Ex 22.9 Q23

Here, icos [EJ [ {i zin [iJ + CDS[iJ}G‘y =0
x X W X X

¥ ¥
—Cos| =
dy X [XJ

ax X cin {iJ + Cos [i]
W X X

It is a homogeneous equation
Put Vo= W

and d_y=v+xd_v
=S e H's
So,
X cas| X
dv
VX — =
d.

W oOSW

1
—sSiny 4+ cosy
v

aw wZcosw

VAN —=
dx  sinw + v Ccosy

av _ vZcosv
dx  sinw +vcosy

Xd_v= vZeoosv - v siny - wicosy
ax SinW + W Cosy

aw -V sinw @
MNo—
dx  sinw +v cosw

| 3 O
5|nv+vcusvdv=_d_x o \

v Siny X

][$+cotv]w=-|ogp(|+|ogc <
]
Ing}/sinv|=lug;| %
|v5irw|=|%‘ .\\OQ (&Q
(Bl NS

logp|+ logsine| = log
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Here, Xylog[inx +{y2 —leog[iJ}dy =0
¥ ¥

leug[i]—yz
S V.V S

xylog [EJ
¥

It is a homogeneous equation
Put

a _

Ho=wy
and |j—=v+

So,

av  vilogy - 1-vZlogy
ay vilogw
av -1
y_:
4y wvlogw

|wlogydy = —]d—y
¥

logw = [wvawv —jixjvdvdv = -logly|+loge
W
Itegrating it by parts

2 2
1

I'{—Itn.]v]—xI'{—-.:"l.f =log E|

2 v 2 I

H

W 1 oy
logy - = [vdw = log|=
5103 2[ gy
ﬁlggv-ﬁ:lggs
2 4 ¥

ﬁ Iugv—E =IogE
2 2 13

Differential Equations Ex 22.9 Q25

[ ™y =i T
E1+s-‘J.rz&+e-‘[1——Ja}==0
\ ¥

Here it is a homogeneous equation

Put x=w
And
E=¢'+}'E
a &
So,
=i ey
e-‘[l—i
e il
3 s
& l+e-:J
T
s‘tl—ij
O R SIS
}ﬂ} G
|l+s-‘J
3
=_e‘{l—v}
{l+s‘}
dv_ e{l-v)
Y& ee)
= (l-v)—yl+e7)
B {l+s‘}
1+¢° y
(1+4¢7) e d
—e‘{l—v]—ﬂl+e‘j ¥
x+yet=c¢
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mm Wondershare

ere, [x2+y2}§—i = Elx2—3xy+2y2

dy Bx? - 3xy + 22

Oy I
It is a homogeneous equation
Put o= X
and d—y=v+xd—v
[=F's
So,
av  8BxZ - Sxew + 205k T
VNI =
d. xZ4pie
gy 8-3v+ 22
vy = = 77
dx 1+u%
dv_8—3v+2v2
N 1+w?
_8—3v+2v2—v—v3
147
dv 8- dv +2pE -3
i N
ax 1+ v
14v2 a
%w:_’(
B+ 2T - kS
L+v? d
+V2 P
4{2-w)+vi(2-v] X
z
Leve g, dx
4{2-v)+vi(2-v] x
1+v2 ax
- Vsl —(A)
{4+v)(2—v) a1
1+ _Av+E c

{4+v2)[2—v) R * 2-v
1442 [Av+5)(2—v)+c(4+v2}

{4+v2)[2—v)_ ‘4+v2}[2—V)

1+vZ=2Av- AvZ 4+ 08 - By + 4o +ov?
1+v2=v2(—A +C]+ v[2A-B1+28 + 40
Comparing the coefficients of like powers of v

—A+c=1 -—=(i)
24-8 =0
=  B8=24 o (D)
28 +4c=1 -~ (iii)
Solving equation (i), (i) and (i)
PO C el
g 4 a8

Using equation [A)

e
| 2 4dv+5 L v=d—x

= 'l
442 BIE—V lx
_EJLE?_Q'WrE] 1 dv:Jd_X
B 44w 8 2-v ks
3 W 3 ak = 1 e
-= Ve dv + = v = [ ==
] 4—+l,,42 3I4+v2 SJE—V JX

3 3 qvY 5
_Elog|4+v2|— Etan 1§—§I0g|2—v|= loglx| + ioc

3 gtan'l[i) ]
& Iog|4+v2|15 +loge 8 2/ +log(2 - v)E | = log|xc|

2 s '1[£) 5
[4+v2}15xes "z x(2—v)“8=£
X

3 o
[4}{2 +j"'2)E o Bgtan_l[%] [2;{ i y)_8= €
R
3
e e FTH
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(xz - 2xy)dy +[X2 - 3xy 4+ 2y2}dx =0
dy ®2 -3y + 2y 2

o 2xy - 52

It is a homogeneous equation

PuUt Yo= WX

and =Wt N —

So,

v x% - v + 2052

ax Sxix - ¥

[=2's 2v -1
Xc"v _1l-2w
dy 2w -1
2v -1 _ax

Jav = -]
ke

v = -logl|+C

¥/ Hogx=C
Differential Equations Ex 22.9 Q28

Here, x d—y =y —x cos? [1]
ax X

o‘_y y—xmgz[%J

ax x
Itis a homogeneous equation

Put Y= WX

el v
and oy ex Y
ax ax
So,
o W
Wi — ¥ COS° | —
v X
VN =
ax X
» 2
Wt N — =W - CO5°Y
fe il )
N — =W -C0s v -V
ax
av 2
w1 = —nsty
dx
av ax
cos®y o

[sec?vdy = - B

tany = -logfx|+loge

W (o
tan= = log|—
x gx‘

mm Wondershare
PDFelement
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Differential Equations Ex 22.9 Q29

Here, xdy Y= 2-.|lyz—x2

=
ay _ 2,|'y2—X2 + ¥
dx X

Itis a homogeneous equation
Put Vo=

a av
d a bl
an = V+de
So,
V+Xd_v=2xl'v?x2—x2+vx
lel's X
v+xd—v=2\|'_v2—1+v
=
» 2 Y7 ¢
[e s \
v dx
N S
vi-1 ~

Iog|v Rav? - 1‘= 2loglx|+ loglz]
Iog|v +«|'v2—1‘=log|cx2|
R TR }:x2|
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X COS [yJ[ydx +xdy ] = ysm[y](xdy vax)

VX COS [iJ +x%cos [i] a _ Xy sin [EJ - vZdin {i]
x x Jdx * s

ay _ —y25m[£] xycns(ij

ax x?cos (i] Xy sm[ ]
X

ay v eo) (3]

ax x2cos [i] - XY sin{
x

=

)

It is a homogeneous equation

Put
and

So,

Differential Equations Ex 22.9 Q31

Put
and

Sa,

G‘v _ —veosy - v siny

dx Ccosy — v sinw
de —pCosv - visine —voosv + vl sine
ax Cosy — W siny
dv _ —2vcosy
G‘X Cosv — v siny
Cosy — v siny ax
[ —————v = -2 —
v COSW X

j[i— tanv}dv = —Efd—x
W x

Wondershare
PDFelement
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Differential Equations Ex 22.9 Q32

Iog|y2 L +x2| = E@tan‘l[

ay
Here, ‘X2+3xy+y2)dx—x2dy=tl Here, (X—}")E=X+2}"
dy x4 3xy + e dy _x+2y
ax xZ dx x-y
Itis a homogeneous equation [tis a homogeneous equation
o= Put Vo= WX
ay d_"’ and C).y—v+ av
a _V+XG"X ax Em
So,
av x4 3wy + v ? I'err:z'_'.f=x+2'.zx
vapx—— = T T
dx wZ dy N -k
qy 142w
v+xj—;=1+3v+v2 dx= v
dv 1+2v — v 4wl
X"F“‘—l"f=1+2l.f+'.f2 Ne—=_
dx ax 1-w
2
Xd—v=(v+l)2 d_v=1+v+v
ax dx 1-w
1 ax -
[——dv = [ 217“,;“,:0‘_*
(v+1j A VoL W+l X
v-1 dx
T e =
vl IDQM virw 41 L3
1 2 -2 —dx
+lo = T = -
aj| 2 vihv sl Mo
(2v +1)-3 y lgdx
L g ==
v+l X
AL N - o
VeV 41 1 1 1 o
[E R +Eh-1=| +1
2 2
2y +1 dv—[ 3 dv=—[d—x
vitw s+l 152 ﬁz x
v+ =\ =
2l
1
z | [QJ 1v E | P"|
logw* +v + 1-G[— | tan” = -Zlog|+c
| R E

2
2y +X]+c

x5
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{2x2y +y3}o‘x + {Xy2 +3x3}o‘y =0

mm Wondershare
PDFelement
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dy _2x%y +y°

ax 3k - xy?
It is a homogeneous equation

Put W=

d aw
and £= v+xa
So,
v+xd—v= Sxdw 4 vt
Ax T - awix®
dv 2w v

YA T a2
NV PV
3-v?

dv 2oy
dx 37

3- 7 ax .
o =1— -

3o =i+ Ev+C
v[zvz—l} (v) [2v2-1]

3—v2=A[2v2—1}+(Bv+cj[v)

=24Avi - A+ BV 4oy
3-vi=(24+8)vir - A
Cormparing the coefficient of like powers of v

A=-3
=0
and 2A+8=-1
= 2(-3)+8=-1
= E =5
So,
v+ v =
W 2w -1 B
TN U LTVt
v 4 o2 X

_3|Dg}1|+%log|2v2 - 1| = log x|+ log k|
—1‘2IDg|v|+5lug|:2v2 - 1| = 4loglx |+ 4lagl|

b2 _qf°
[pv? -1

I'{12

|2y2 = x2|5 e [1]12

= X4C4

10 ¥

. 12
|2y2—x2| =x14c4%
s
5
2

2 4,12 _

XICy 2y x
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i i Ry |
X i y+x5|n(}{]

dy y—xsin[%]

v Hs
It is a homogeneous equation

Put Wo= Wy
and d_y=v+xd_v
ax dx
Sa,
v — e sin| 2%
av s
Vo —— =
ax x
Xd—v =V - sinv - v
e
|cosecwdy = —jd—x
c
log|cosecy + coty|= —Iog;

X
log|oosecy + coty|= log-

CDS( ]
cos SEC[£]+ = i
X . =

[1 + CoS i]
SR
sin [i] &
X
o [ o
X sin [;] = [1+C'35X]
Differential Equations Ex 22.9 Q35

yid +{Xlog[y]}dy -Zxdy =10

M

¥ +xlog bl d_y_zxd_y=0
x ) lel's
A _ y

ax 2K - X Iog[i]
x

Itis a homogeneous equation

Put Vo= WA
y _ W +xﬂ
e ax
So,
v v
VN — =
ax W
2x xlog[—]
X
a v

— -
dv  2-logwv
av v -2v +vlogy

o 2-logw @
logy -2 oy

lv[logv—l) V__J7 Q ’\O
Let logy -1=1¢ @6 C)\'
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Lav -ar
W
t-1 ax
'[T}’”"?
t—IDg|t|=IDgE
X
|ng—1|Dg[|DgV—1)=|Dg£
X
la |ogv—1_| 1l = E
ge ogjogw 1|—I|:|gX
) e
= =;|Iogv—1|
V—=£'ng—1|
g ¥

y
= 4loglel-1
I Cl{DgX| }

Differential Equations Ex 22.9 Q36(i)
{xz +y2)dx = 2xpdy, y(1)=10

dy xZ +y2
Qdx 2xy

Itis a homogenues equation
Put ¥o= oy

and d—y=v+xd—v
ax ax
So,
av v ?
VN —— =
iy 2XVN
gv 1+ w?
ax 2y
dv_1+v2—2v2
ax 2y
gy 1-w?
N =
ax 2y
2y ax
]’ 2=]’_
1-v N
I0g|1—v2|= -loglx| +log k|
=
log|l-vZ2| = log|
aft-v= log |~
xz—yz_c
52 L1
2 2 -
¢ # =7 = b — (i
Puty =0, v =1
1-0O0=c
c=1

Put the value of ¢ in equation (i)J
e N

[Xz_yz)z -
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L G“}"
Here, xex -w +x_——=10, gl=10
Y o y[)
r
dy _y-xe¥
ax x

It is a homogeneous equation
Put ¥o= N

G"_}-’ =\ +XG"_V

e dx

and

So,
E
awv ww - xe ¥
vy —=-_ "
ax X

¥ =v-g"-v
i
v
x = —g
i
ax

[-e™"adv = [?

&" = log |«

v = log{log|xcf)

Y ~lagl k
- oglogh|+

v = xlogfloglf) + & - (i)
Put ¥=0 xv=g

L

0=elog(loge) +&
O=ex0+k
0=k

Using equation (i),

v = xlogflog|x|)

Differential Equations Ex 22.9 Q36(iii)
& _¥ ¥ .
E-;-ﬂ-msm;-ﬂ,} (1)=0
Here it is a homogeneous equation
Put

And

So,

—cosv=—log|x|+¢

P
—cosZ tog ||+
Now putting ¥ =0,x=1, we have

==
Now

—cosd +1=—logf
x

- E—
togx| coss 1
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dy _xy-y

ax w2
It is a homogeneous equation
Put ¥ o= wx

dy dv
and ==V N —

dx dx

So,

dx x2

’[’$J=‘°9M+9

X
— = loglx|+c ==
] 0

Puty =1, x=1
1=c
Using equation (1),

x:y[log|x|+1:|

ks

Yo —

[log]+1]

Differential Equations Ex 22.9 Q36(v)
o X +Z
d_y=7y( y),y(1)=2
o x2Zx +y)
It is a homogeneous equation
Put v =wx
and

Sa,
v v [+ 2v)

A X [2x 4w

v v[l+2v)
R

de _v+2v2—2v—v2

ax 24w

@ _v2ov

ar 24w

22+v dv=d—x

we -y x

2+ ax '
v o= [ - {i

Jvz—v [x 0

24w A &

v[v—1)=?+v—1
2+v  Alv-1)+8v

v[v—l)_ viv-1)
2+v=[A+8)v -4

Comparing the coefficients of like powers of v,
A=-2
A+&=1

= -2+&8=1

= 8 =3
Using equation iy, 0 . c)@
2 3 v = (2 6 ’\\'
¥ v-1 ()

X
-2logly|+ 3logl - 1] = logjex| @

o R

2
_r
= oo

S
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[y4—2x3y) dy + {x4 - 2xy3]dy =0
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dy _ 2x%y - y?
ax x o2y
It is a homogeneous equation

Put Yo=Y
ay av
—— =K —
ax a
So,
gy Zxdiee - xty
v x =
ax xt - 2wy
de_Ev—v v
dv  1- 23
av 2w -wiow vt
Wo——_
aw 1-2v?
dv_v4+v
A 1-zvF
1- 23 a .
Y g = [ — i
vv3+1) Ll
1- 23 A B v+ D
z =7 z
v[v+1){v —v+1) VoW +l o wtowgd

1-2v¥= A{v3+1)+Bv[v2—v+1)+[cv+D)[v2+v:]

Avirarevioaviioveoravieoviioy
-2 s A+ B+ )+ [-B+C+ D) +v (B+D)+ A
Comparing the coefficients of like powers of v

A=1 — (i}
E+0=0 ——{iii}
-E+C+0=0 -—-I:i\.-')
A+B+C=-2 —(v)

Solution of equation i}, (i), (iv), (v] gives
A=1 b=-1 c=-2, x=1
Using equation (i},
viov 4l X
ID§]|V|—ID§||V+1|—I09|V2 —v+1|=|0g|xc|

Jldv-]idv-]’&dv:]d_x
W v+ 1

W
log

= log|xe
v3+1| g| |
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mm Wondershare

dy X[X2+3y2)

dx y‘y2+3x2}
It is a homogeneous equation
Put Vo= WX

and =N —

So,

ID§||V4 +Ev2 1| =log

[
X4

|v4+6v2+1|=

-
P
|y4+6y2)(2+x4|= El =i}
Put =1 x=1
[l+6+1)=c
= c=8
Putc =8 in equation (i,

{y“ +xts 6x2y2) =g

Differential Equations Ex 22.9 Q36(viii)

{xsinz[i]—v}dx+ xdy =0
x

{x =i (g} —y b = —xdy

From eq (i)

- dv
SN = v
dx

1

1
dv=—d
sy X @
Integrating on both the sides we have, EO ‘\()

Iz e 2
—oot[%]= log(x )+ Corv oo (i} \(& Q
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Putx=1vy = % ineq (i)

- oot[%] =log(1)+C

C=-1
From eq [ii) we have

- cot[x] log(x)-1

Differential Equations Ex 22.9 Q36(ix)
i
{xsiﬂ’ [k-"ﬂ—}}a& +xdy =0

Here itis a homogeneous equation

Put  y=wux
And
B_,, &
=y x—
& &
So,
av o
+x—=—
¥ xa& ant ] =
x‘#——gnm
dx
a‘v &

r%-y-nsin[ii]-ﬂ,y(l}-.r

Here itis 2 homogensous equation
Put y=wu

—log(cosecv+eoty)=-logx+c
Now puting 3w, xmw2, we have
¢=0.301
Now

=
—lug| cosec] ]+co1] z]]:—log x+0:301
WX \X
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Differential Equations Ex 22.9 Q37

Consider the given equation

Yy dy Y
_ —_—= = |+
X COS [x]dx vcos[x] P
This is a homogeneous differential equation,
dy ol

Th bstiuti = d=— =v + x—
us, substiuting y = vx and == = v + x

in the above equation, we get,

% COS [E] [v+xd—v] = UXCOS[EJ T
% dx ®
= Cosvy [U+XEJ=UCOS [E]+1
dx %

dy
= VODS W4XCO0S vd_=voos v+1
X

= XO0% \.fd—v:i
dx

dx
= COS vdv=?

Integrating both the sides,
= _[coe we=[ 2
®

=siny =logx + C

= sin[%] =logx + C...(1)

Given that when = = 1, v = %

Substituting the values, x = 1 and v = %

in equation (1), we get,
x
= sin % =logl+ C

:sin[EJ= 0+C
4

=1.¢

Nz
Subsituting the wvalue of C, in equation (1) we get,

sin(i]= logx + L
X 2

mm Wondershare
PDFelement

Remove Watermark g
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consider the given equation
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(-1 - ey
dx
This is a homogeneous equation,
Substiuting y=wvx and d—y=(v + xﬂ] in
dx dx
the above equation, we have,

{x—vx}[v+xj—i]=x+2¢x

v
1- —=1+2v
= V)[V”dx] +

=>V+Xd—v= 1+
adx 1-w
dv 1+2V—v

Xﬁ 1-w
dv 1+2v-vl-v)

:de 1-w
:Xd_v= 1+2v —v +v?
ax 1-w
=>Xd—v— 1+v +v®
ax 1-v

(1-v]dv  dx

|:1+ v+ vz} ¥
Integrating on both the sides, we have,

Integrating on both the sides, we have,

_ f1-v)av e
I(1+v+v2} '[X

3 v 1{2v +1)av ax
:EI(1+V+V2)_I§(1+V +v2)_IX

3 Ay 1 (2v+1)av rdx
=27 =l T
Vi v+ 2 ("'V""’")
2 dy 12y +1)av ax
:gf z z‘gfl IO Reve
v+l . E (+v+v}
2 2
vl
3 1 _1 E 1 2
Z e ta | 1 = c
32x£ I E 2og( +v +v2) = logx +
2 2
::w\@tan'l2iél—%log(1+v+v2:]=logx+c
2[£J+1 2
:\Etan'IXT——Iog[l+ [%] +{£} ] =logx + C..(1)
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— Given that when x =1, y =0
MILLIONST R Substituting the values, in the abowve equation, we get,
2x0+1 1
= f3tan™ - Zlogf{l+ 0+ 0*)=logi+
«B o g{ ] E
1 1
= Etanl - Zx0=0+0C
S22
=C= hid
\EEE
o
243

Thus, equation (1) becomes,

2[£J+1 ) .
1J'3ta|r'|‘1)(7—§Iog[l+ [£]+ [EJ J= logx + ——
x x

3 25
o Bt 255 T jogx s Liog 1+[z]+[zf
E 25 2 PRV
a2¥+x T R VRV
=23 tan! - — =logx®+lo
B X3 A3 g g[ X2
g2+ X om
= 23 tan! - —==loglx®+x 2
3 F T afx?+ xy +y?)
Differential Equations Ex 22.9 Q39
dy __xy

dx %24+ y°

jarl
-

1

W

[—ia—l]dv = idx
Voo ®

Integrating on both the sides we have

2—\1;2—Iogv=|og><+c

Putx =0,y =1
O=log{1)+C
C=0

From eq (i) we have 0 ’\Q
5—52: loaly) @6 6\'


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/
EX 22] 0 Remove Watermark g PDFelement

mm Wondershare

MILLIONST /R

Differential Equations Ex 22.10 Q1
oy

Here, ot oy =¥
This is a linear differential equation, comparing it with
dy
E‘*P}’ =Q
p=2,0=¢e%
LF. _ ej."a'x
_ ejzdx
- e2x

Multiplying both the sides by 1.F.

Zx

=] G'l—"'f+f5'2"2},f = &% xe¥
e

=]
2 gy

el
Integrating it with respect to x,

e +eop = g%

et = [e¥dx + o

Differential Equations Ex 22.10 Q2

Here, 4d_y+ By = Lo
ax

oy + 2y = 5 g%
ax 4
This is a linear differential equation, comparing it with
dy
oy =
o TEY Q

5 _
P=2,Q=Zea”

LF. _ e[."d’x
_ e[?a'x
- e2x

Solution of the equation is given by

¥ x[I.F) = [Q=[LF)dx +c

5
yed¥ = [29'3" xe2¥dy + o
2x 5 -«
e —[Ze dy +C
yel* = %e‘x +c
y = je—Sx +Ce—2x

Differential Equations Ex 22.10 Q3

dy x
Here, ——+2y =02
an Y

It is alinear differential equation, comparing it with
a <
@t e O WO
P=2,Q=6e" b C}}

LF.  =el* @

-
%
Solution of the equation is given by, \@
yx(1.Fl = [Qx[L.Fldx +c % Q
¥ x[ezx) = [6e* xe¥dy +C
[6e®dy +c ‘\OQ @K
N @

y o= 28% 4™ . Q
N\
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Differential Equations Ex 22.10 Q4
dy —2x
Here, L +y =
Bre, Soty=e
This is a linear differential equation, comparing it with
dy
L. T
T +Ay =0Q
pP=10=%
I.F. _ e]Po'x
_ e]?a'x
=a*

Solution of the equation is given by,
¥ x[ILF) = [Qu{LF)dy +c

yxe® = [e™% xe'dy + o
=[e™ +c
e—X
pe® = +cC
-1
-2 —x

Differential Equations Ex 22.10 Q6

Here, a‘_y+ 2y = 4x
ax

[tis alinear differential equation, comparing it with

ay

Py =

dx+ Yyo=0Q

P =2,0=4x
LF. =elf*

=ej2a'x

=e?x

Solution of the equation is given by,
¥ x[LFl = [Q@x(LFdx +C

2 2 4w xeTdy +C

v xe
= 4[;(3(]92"0‘;(— [[1 xjezde:]dXJ+c

Using integration by parts

2x 2x
v xes = 4 xxe——je e |+
2 2
2x
=)
= 2xe® -2 5 +C
va®¥ = oxe® _a® 4o

ya?¥ = 2x -1 e? 4o

¥o=[2x - 1) e

Differential Equations Ex 22.10 Q7

day X
Here, ¥ ——+y =xe
(=3 Y
G LY e
ax X
1tis alinear differential equation, comparing it with
day
2 oroy =
il Q

p:i,Q=ex
X

i =8 O WO
1g
=e]xx &\
_gbax
Q" oL
Solution of the equation is given by, 6
v x[LF) = J@x(LF)dx+c &
yx(x)=]e" xxdy +c @
xy:x[e’dx—[{lx]e’dx)dx +c \ %
Using integration by parts
=xg* - [e'dy +c Q Q
=xe'-e" +c * O K
xy =[x -1)e¥ +¢c @
(s N, @
;-1
&

X]eu;,mu @\ y
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Here, Ay !

dx x2+1y__{xz+1)2

It is a linear differential equation, comparing it with
dy
— 4+ Py =
dax y=Q
45 1
7.7 Q== . =
K {x + 1)

Fair

LF. =gl
dx

|

=g x4l
2x

2] 5—ax

=g =+l

_ E'.2.bg,'|x2+1|

=[X2+1)2
Solution of the equation is given by,
¥y x[L.F) = [Qx(LFIdx +c
y ‘x2+1)2 - - 7{X211)2{x2+1}2xdx +c
¥ [x2+1)2 =[-dx +c

y‘x2+1)2 =-x+C
X c

e ey

Differential Equations Ex 22.10 Q9

Here, Xd—y+y = x log x
i

S—i + % = log x
It is alinear differential equation, comparing it with
dy
Py =
- =0

P=i,Q=.fogx
®

LF. =gl

- g'ogkl
=x, x>0
Solution of the equation is given by,
¥ x(L.F)=[Q@x[LF)jdy+c
v xx =[(logx)(x)dx +c

yx =logx x[xdy - | [xl x]xdx] dv +cC

X2 2

_,l'ogx—jx—dx +c
z 5

z

X x
logx - [Zax + o
2 2 12

WX —Xz.fogx—xz+c
2 4

el et s O O
O &
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ay x
H ) _ = -1
ere kY e ¥ I:X )e

dy ¥ _ [X_l]e

ax X X
It is alinear differential equation. Comparing the equation by,
dy

AR TV
a‘x+yQ

P=—1,Q=[_X'1]e*
X

LF. =gl

1
—j;a'x

il

~ogls]

ui]

L

, ®»0

Solution of the equation is given by,
y = (I.F= [Qx(L.F)dx +cC

)

£=][i—i]exdx +C
ke MW
£=iex+c

X

Differential Equations Ex 22.10 Q11

Here, ay. MRSV
ax X
It is alinear differential equation. Comparing the equation by,
dy
Py =
ax y=e

p=£JQ=X3
X

LF.  =el

=X, x>0
Solution of the equation is given by,
v x(I.F) = [Qx[L.F)dx +c
VowK = IXSX(XJG'X +c
o

—+
£
4

3]

Xy =

x e
v="+",x>0
5 x
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S g enT
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It i a linear differential equation Comparing it with
& p
E"'P} =g
p=1Q0=sinx

IF.

Selution of the equation is given by,
y=(LF)=[@x(1F)dk +¢
_)‘{s‘} = Isi.ﬂx x{e‘}a& +e

yet = %{sm x—cosx)+¢

Differential Equations Ex 22.10 Q13
ay _
Here, a+y = COg N

It is alinear differential equation. Comparing the eguation by,

dy

4+ Py =

_ ¥ =0

f=10=00sx
LF. =gl

=e[a’x

=g

Solution of the equation is given by,

¥ <(1.F) = [Q=(LF)dx +c

y[ex]=j(cosx)[ex)+cl =1
Let [ =]e" cosxdx

=cos ¥ x| e ax| {sa’nx[exdx) ax +Cy
Uszing integration by parts

f=e"msx+|sinxe’dy +c

=" cos X + [smxjexdx - J{cosxjexdx)dx}+cz

I=e*msx+sne” -I+op

27 =& (cosx +sinx)+c, 0 \'

I= - (cosx +5‘."."?X)+62—2 @6 O
f=%(cosx +5iRK] + 0y é@ Q

Putting / in equation (i}, \
ye":%(cosx +ainx)+Cy 0 Q% Q%.
yE'X:%[:cosx +snx]+C ) ‘\\O é

v =%(cosx +ainx)+oa™" @ VQ

ra|
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%+2}'=5&.ﬂx

It is a linear differential equation Comparing it with
& p
E"'P}—Q
p=20=sinx

IF.
=‘gJ-p,”=
=
=g
Selution of the equation is given by,
y=(LF)=[@x(1F)dk +¢
}'{e"]=f5i.ﬂx x{e”}ak +c

2z
et = e—j{Zsinx —cosx)+e

Differential Equations Ex 22.10 Q15

Here, d—y—yfanx =-2znx
ax

It is alinear differential equation. Comparing the equation by,

ay

Lo =

dx+ y=0q

O =—tanx, Q= -23nx
LF. =gl

_ e—jta-n il

e—bgsecx
_ 1
sECK
Solution of the equation is given by,
v (I.F) = [Qx[L.F)jdx +c
2sinx
LA LT
seC X SECX
Voosx = —[28inx oosxdy +C

Voogx = —[sin2xay +C

cos 25
VOOSN = S +c

y o Dos2Xc @
Seosx | oosx 0 .\0
O &P
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Here, {1 +X2)Z:—y +y =tanly
e

Remove Watermark g

-1
o‘_y+ ¥y o tanx

ar 1+x?  14+x7
It is alinear differential equation. Comparing the equation by,

dy
2 rpy =
dx Sl

o 1 _tanTx
1+x21 1+
LF.  =el**

I

=g 1+

- etan'l x

Solution of the equation is given by,
y = (L.F) = [Q=(LF)d~x +c
" {ean'lx} _ Itan_lj etan"xdx -
1+x
Let tantw =t
1

dx =gt
142

So,
ye' = [tue'dt+c
= tx]e‘dr—]{lxe‘dt)dnc
Using integration by parts
yet =" —e' 4
v=[t-1)ce™
—tantx

y=[tan'1x—1)+ce

Differential Equations Ex 22.10 Q17

Here, d—y+yranx = 008 N
ax

Itis alinear differential equation, Comparing the equation by,
dy
—_ Py =
oe ¥ 2
P =lanx,Q=0c05x

LF,  =elt*
=e]eanxa’x
=e.hg|secx|

Solution of the equation is given by,
v = [[.F) = [Q=[LF)dx +c
vEecx = [Cosx [secx )iy +o

¥

=[dx +0C
cos X
Y _x+c
Cos X

Y =XDEX+ 0008 X
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%+}'wtx=fwtx+2x

It i a linear differential equation Comparing it with
@‘.
¥ e Py=
& Tiy=¢2
p=cotx,0=x"cotx +2x

Remove Watermark g

LF.

_i=
_i=s
—ghe=s
=sinx
Selution of the equation is given by,
y*(LF) = [ Q(LF)dk +¢
Flsnx)=[(x cosx+2usinx ) +¢
_}'5iﬂx=j-x2 cosxde +I?x sinxde+C

=x'sdnx+C

Differential Equations Ex 22.10 Q19

d
Hera, d—y+ytanx=x20052x
b

It is alinear differential equation. Comparing the equation by,
dy
Py =
ax y=Q
P=ifanx, Q= % cos? x
LF,  =elf*

_ e]eanxa’x
_ e.'bg|secx|
= 5ECX
Solution of the equation is given by,
¥ = [1.Fl = [Qx[LF)dx +c

v secx = [x2cossx [secxidy +c

2 cos Moy +C

=[x
=X2]cosxdx—][2x[msxdx)dx+c
Using integration by parts
v [secux) = %% sinx - 2[x sinxdy +c
= x%ginx - 2[x x[sinxdx - [[1x]sinxdx)ax]+c @
2

Y EECK = X SinN +2xC05x - 28RN +C 0 . 0
Vo= xZsinx cosx + 25 08S X - 25in X COSX +CO0RX b c)\.\
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tanlx

Here, (1+x2)3—:+y=e

o‘_y+ v etan"x

e 1+x? Lex®
Itis alinear differential equation. Comparing the equation by,

ay
by =
ax e
-1
1 et}n x
P=T—z.2= z
1+x 1+x
LE. _ ol
1
=911+x’x

-1
=gt x

Solution of the equation is given by,
v x(1F) = [Qx(I.Fjax +c
entx

) =] ol
y{etan x]:f = e gy 1
1+

@alx

Lete =t

A, 1
ks ——
il xt 1+ dX 2 dr—

w(t)=Jidt+c

2
t=—+cC
" 2

y-Ls
2

40

Y= [% etan"x i Ce-an"x]

Differential Equations Ex 22.10 Q21
Here, xdy = [Ey +oxd +x2}o‘x

dy :

ks =2y+2x4+x

ay 2 3
— =y = EXT 4+ X
= Xy
It is alinear differential equation. Comparing it with equation,
ay
4+ Py =
_ yo=Q

2
P=-Z,0=0Bx+x

x

1.F. =e[Pa'x

-2 —1dx
= %

_ e—2.l'og |.x|

1
A
- e"g[;f]

Solution of the equation is given by,
v x[LF) = [Qx(l.F)jdx +c

y(xi?] =]{2X3+X) (X—lg]dx+c

x
2
%:2%+Iog|x|+c
X
v =x*+xflog x| +ox?
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Here, {1+y2:]+(x—e‘”_1")j—i= o

(x - em_ly) j—i =- {1+y2)

mm Wondershare
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e o [1+ yz} Z:—i

tanly

142 |:""—X+x=e
fror) 2

ax X gty

4 == =
v 1+ 14y

It is alinear differential equation. Comparing the equation with,

ax
4Py =
a‘y+X Q

ten g

z

1
Pe—3,Q=3
1+}f 1+jf'

LF. =gl

1

- E'J 1+y= ¥

_ etan_l}r
Solution of the equation is given by,

X x(LF) = [Q=({lF)dy +c

-1
wan ¥
-1 =} -1
X‘e“” ") = ]—‘e‘” V)dy+c

1+y2
Let g&7 ¥
- 1
etan-ll" = dy =dt
1+y
xt= [t +cC
#2
xXt=—+c
t
x=lr4C
2 t
o= %etan'ly +Ce—ta-n'1y
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=0

ax X
+

-1
¥
1

ay yZ o y*

It is alinear differential equation. Comparing the equation with,

Solution of the equation is given by,
X x(LF)=[Q=({IF)dy +c

1 1 -1
X[E' "}=[—3[e f]:fyﬂ:
¥

1
e ¥ xizdy =gt
¥
1
x (¥ =]?o‘f+c
= -[log+dt+c
=—{J‘ogijlxdf—[{%[1xdt]dt:|+c
t
=—{Hogf—]?df}+c

x(t)=-tlogt+t+c
x[#)=-tllogt-1]+c

Differential Equations Ex 22.10 Q24
3y A _
Here, {2}(— 10y )a+y =0
yd—x+2x—10y3=ﬂ
oy

a‘_x= Ex =1Dy2

dy ¥
It is alinear differential equation. Comparing the equation with,

dx
ey =
e <

o= E, GQ=10v2
I.F. =f5'Ji::-"ir 60 0\06

L
= o2hall @
-2 &6 Q
Solution of the equation is given by, @
¥ x[LF) = [Q@ x(LF)dy +¢ 6\'
X‘y2}= llﬂyz{yz:]dy +C Q Q
Xy2=10£+c ’\O @K
5 NI
xp?=2p¥ac \ \/
X = 2y3+£2 @
W )
X o= 2y3 +u:‘y'2 ¢ Q
N
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MILLIONST /R

Here, [x +fany)dy = sin2ydy

X+ tany =sm2yd—x
dy

smzyj—x—x =tany
b

fany

sin 2y

Itis alinear differential equation. Comparing it with,
ax

AT TV
dy+XQ

ax
—— - COSECEVN =
oy

tany
sin 2y

B = —cosecy, =

I.F _ e—]cnsecZyo'y

_ e—jcusecZya’y

1
—Zlog tany
2on” B 4 tany

= ghaEy
= Jooty

Solution ot thie equation is given by,
X w[LF) = [Qx[LFdy +C

ooty = tanyﬁ,Etydy +C

sin 2y

=]4d my +C
2tany
1+taf72y
_(lttan®y

2ftany yre

sec?y

1
== +c
Jrany 2 l:]tany d

x

=—|=+c
Jtany EIJE

=%x2«u‘?+c
X - Jmny +c
Jrany

X =tany+outany
Differential Equations Ex 22.10 Q26

Here, d +xdy =e™ sec? vdy

o

X -
—tx=eFsecty
oy

It is alinear differential equation. Comparing it with,

S—iwx =Q
P=10=e"sac?y
LF.  =elf®
el
-a¥
Solution of the equation is given by, @

x x[LF) = [Q=(LF)dy +c 0 ’\Q
xe¥ =[e”¥ zect valdy + ¢ 6 C}'
=fseczydy +C @
xe¥ =[tany +c 6
x =e [tany +c) & Q
X0

Differential Equations Ex 22.10 Q27 %
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o .
Here, LA vitany - 250y
%

d—y—yfanx =-2s8nx
dx

It is alinear differential equation. Comparing it with,
day

. Ty
G.X+YQ

P =—tanx,Q=-25inx
LF.  =elf®
=e—jtanxdx
=e—bgsecx
1

Tecx
=005 N

Solution of the equation is given by,
¥ x(I.F) = [@x[1.F)dx +cC

yoosx = —[2sinx cos xdx +C

Let sinx =t
cosxdx = dt
¥ (cosx) = -[2¢dt +c
=-t?4r
Y osx = —sinx +C

y = 58C X [— sin®x + c}

Differential Equations Ex 22.10 Q28
dy

i
It is alinear differential equation. Comparing it with,

ok

—_ Py =

" vy =Q

P o=cosx, Q= 5inKcos N
LF. =elf®

_ e[cnsxa’x

Here, + Y O05N = S X GOSN

=es.lhx
Solution of the equation is given by,
¥ x(I.F) = Q= [1.F)dx +c

s””) = | sinx cos xe™ Tdy +C

v (e
Let sinx =t

cosxGx = gt
ve' = [tueldt+c

= txJetdr - [[1]e"dtlt + ¢
vet = et " 4o
yat =&t (t-1)+c
y=t-1l+ce™

vy =sinx -1+ce” ™"

Differential Equations Ex 22.10 Q29
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Here, [1+x7) %~ 2wy = [x2 +2) [x* +1)
gy 2x
dx  xZ+1

It is alinear differential equation. Comparing it with,

oy
4+ Py =
ax y=q

y={x2+2)

2%
¥2 41
1LF. =gl

p=- ,Q=x%42

|

=g =+l
_ e—bg|x2+1|
-t
{xz + 1)
Solution of the equation is given by,
¥ x(I.F) = [Qx(I.F)dx+c

1 x242
= ax +c
y {xz +1] J[x2+1]
1
=[|l1+ X +c
]( X2+1}j

=X+f&.”?_1X+C

¥
‘X2+1}
W= ‘x2+1}[x +tan~lx +c)

Differential Equations Ex 22.10 Q30

Here, [sin xjj—y +ycosx =2sinxcosx
i

o )
£+ycotx= 2 5in X Cos X
Itis alinear differential equation. Comparing it with,
dy
-~ 4+ 0 =Q
dx -
F=coty,Q=2sinxo0sx
1F.  =elf*
=ejmtxa'x
=e.bg 50 X
= sinx
Solution of the equation is given by,
¥ x[1.F) = [Qx(LF)dx +c

¥ (sinx)=[2sinxcosx(spy Jax +c @

ysin x = (2/3)sin*3x+C 0 ’\C)
O &
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d—y+2—y=cosx
dx X

It is alinear differential equation. Comparing it with,

dy
2Py =
ooty =Q

Here,

2
P =—,Q=Ccosx
X

1.F. _ e]Pa'x

2 Lo
=g ¥
_ e2.bg|x|

= x2

Solution of the equation is given by,
v (l.F) = [@u(l.F)dx +c
y{x2)= [cosx{xz}dx+c

Z

v = [ x2cos xdx + 6

= x%[cosx —J[2x% x| cosxdx)dx +C

Using integration by parts

v ? = w2 sinx - [ 2 sinxdx +c

=x%ginx - 2[x x[sinxdy - [[1x[sinxcx )y +c

= x2sinx + 2x cosx - 2[cosxdy +C

2

v = xlsinx +2xcosxK - 2sinx +C

—s."nx+2r:osx 2 sinx +=
¥ = " Tz oz
s X X

Differential Equations Ex 22.10 Q33

Here, :Ti—y = we
It is alinear differential equation. Comparing it with,
oy
a""o}" =0
P=-1q=xe"
IiFe w=glf®
=e—ja’x
=g

Solution of the equation is given by,
yx(LFl= Q= (LF]dv+c
ye ™t = | xe® wedx +c

= [xdy +0C

Wondershare
PDFelement

Remove Watermark g
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oy
Here, —+ 2y =xe
ax ¥

It is alinear differential equation. Comparing it with,

P=2,0=x%
LF. =gl

_ o2

=921

Solution of the equation is given by,
yx[[.F] = [@x(LF)dr+c

% [92") =[xt [ezx)dx +c
= [xe®dy + ¢
=5 x[e¥dy - [{1[96“ xdx} +c

Using integration by parts

= E"EW ee“
= "=Xx—6 —[—dﬁ v + O

Differential Equations Ex 22.10 Q35
dy
Here, [x+2 =
ke2®) o=y
dx 2
=2 _x-=0
¥ dy Xo=zy
. I O
dy oy
Itis alinear differential equation. Comparing it with,

Solution of the equatian is given by,
< [LF) = [Q=[LFJdx +cC

)rar (o<

=|2dy +c
1 ;
X|=|=2y+cC ——{i
7 0
Giwven, whenx =2, v =1
So,
2=2+cC

c=10
Put the value of ¢ in equation (i),

x=2y2
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Here, d_y_ ¥ =cos 2x
ax

It is alinear differential equation. Comparing it with,

ay

— 4+ Py =

ax y=e

8 =-10=co5 2y
LE,  =elf*

=e—]’d’x

=g "

Saolution of the equation is given by,
v x(1F = [Qx(LF)dy+cC

v xe ™ = [cos2x ke Tdy +C -1}

I=]cos2xe™dx = cos 2x x{—e'*) —][szzx]e'”dx [Using integration by parts]
I=-e"cosax - %[{— sin 2xe™ } +J%2Xe‘xdx:|

1 . 1
f=-2"cosdy+=sin2xe™ - =1
2 4

-

(sin2x - 2005 2x)

| ra

e [sin2x - 2005 2x)
So, solution of the equation is given by

v =%(sa’n2x -2me2x) +oe”

Differential Equations Ex 22.10 Q36(iii)

ay _
Here, xa—y = [x+1)e *

d_y_£= ){+le_Jr
dx X X

It is alinear differential equation. Comparing it with,

dy
Loy =
lei's oy =Q

o =—£,Q= [){+1Je_;r
ks
IF. =gl

1
o -] ;o'x

Solution of the equation is given by,
¥y ¥ [[.F) = [@x(LF)dx+c

oo

LEt_X—=dx=dt
v _1 = 1l btar e
{XJ { t tz} @
(3)--pese NN
x O
[Since [{Flx)+F () efdr = Fx)e” +c] @
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Here, Xj—§+y =x*

G"_}-’ + ﬁ = XS
dx X
It is alinear differential equation. Comparing it with,
dy
Py =
o T Q
p=l ="
o
LF. elf®
[Lax
o x
2Pl
=X

Solution of the equation is given by,
¥ x(I.F) = [@x[LF)dx+c

Wi = ]xa(x):z'x +c
Xy = £+c
g

4

=
Y = +—, x>0
X

Differential Equations Ex 22.10 Q36(v)

Here, (x/ogx) z%

+y = logx

a, vy _1
dx  xlogx x
It is alinear differential equation. Comparing it with,

oy
L4+ Py =
o vy =Q

1 1
xlogx’ x
LF.  =el'*

1
- elx.ng *

= ghalee

= log x
Solution of the equation is given by,

¥ x(I.F) = [ox[LF)dx+c
y [fog x) = ji(."ogx)a'x +C
s

2
(."o_gzxj e

¥ [logx) =

y=l.fogx+ © yax0, vzl
2 fog x
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Let & be the surface area of balloon, =so

— o ¥
ar
= d—’q=,!f
at
o)
= —anr?) = 2t
= Elm’d—';—it
= Bardr=2Aat
= Ba[rdr=3a[tdt
rE gt
= By —=_"_+cC
2 2
2
= 4m’2=—'!2t +c----[1)

Given ¥ = 1 unit when t =0, so
4nfi)’=0+c

= dr =

Using it is equation (i},

2
4m~2=i+4n----|{2}
2

4lso, given r =2 units when ¢ = 3 sec.

anf2) - %3}‘2 4x

= 16ﬂ=31+4ﬂ
2
= Ezi',=12Jr
2

24
= A=—x

Q
= £=§ﬂ

3

Mow,equation [2) becomes

8
4ar? = ?ﬂtz +4n

= 4x {r2-1}=ixr2
3
1
= FEo1= ¢
= r’2=1+lt2
3

r= {1+%er
O oL
Soy
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population after time ¢ be # and initial population be P_.

P e xp
ot
- de P
gr 20
= 0% _g¢
2]

= 20]%:]&

= 20logle| =t +c - - - - (1)
Given £ = F, when t =10

20log(p,)=0+c
= 20logfp,) = c

Mow, equation {1} becomes

20log(p) = ¢+ 20l0g(s,)

= 20|Dg[;}=f

o

Let time is ¢, when & = 25,, 50,

2r
20log [—] =t
PD

= 20log2 =

Fequired time period = 20lo0g2 years

Differential Equations Ex 22.11 Q3
Let # be the population at any time ¢ and £, be the initial population.

j=1u]
d_ch:P
at
el
L T
= @
= d—P=,!dt
at
ae
—=Aifagt
= Jdt [ gt +
= log# = 2t +c - - - (1)

Here, P = /F, twhent =10,
log(7)=0+c
= c=log(s,)

Mow, equation [1) becom es
log (P} = it +1og(F,)

= Ing[i]=it———{2]

Py
Given £ =28 when t = 25

Iog[%]= 251

& O o @)
= log2 = 254 6 N
- . log2 @
25

Mow equation (2} becomes
{2 (22) X b

let t; be the time to became population 500000 from 100000, sa, . O @
5000007 log2 R \\
log = 4
100000 25 \ V
- £ = 25 1og & .
log 2

{0.6931) «Q

Required time =58 years
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Let C be the count of bacteria at any time t.
It is given that
dC
— o C
ar
dc . . .
= ar =AC, where A is a constant of proportionality

dc
9C _
T TC

#fd—(f:)\fdt

=logC =AMt +logk....(1)
Initially, at t =0, C= 100000
Thus, we have,

log 100000 =X =0+ logk....(2)
= |logl00000=1logkK....(3)

mm Wondershare
PDFelement

Remove Watermark g

Att=2, C=100000+ 100000 x 11000 =110000

Thus, from (1), we have,
logl10000=XA%x2+logk....4)

Subtracting equation (2) from (4), we have,
logl10000 - loglO0000=2A
=10g11x10000-1ogl0O> 10000=2A

g L1x10000
9770 10000

#Iog%=2,\
111

A= —log—. (5

= A=5100550)

We need to find the time 't' in which the count reaches 200000.
Substituting the values of A and K from equations (3) and (5) in equation (1), we have

log200000 = %Iog%r +1og 100000

= iIcnng %r =log200000 - 1log 100000

2
oL Ll 200000
2 2970 "% 700000
111
~log——t=log?
AR R
== 2|0@§ hours
Iugﬁ
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Given that, interest is compounded 6% per annum. Let # be principal

ar _Pr
gt 100
9 _ T o
gt 100
Id_'D=[Ldf

o 100

Tt

logh= —+c---(1

K 1aa { )

Let & be theinitial principal at £ =0,
log(f)=0+c
c=logf#,)

Put value of C is equation (1)

t
log{r) = l';—D+I|:|g{P°}

£ rt
log| — | = —
g, ] 100

Case I
Here, £, = 1000,¢ =10 yearsand r = &

£ 6=10
log| —— | =
1000 1400
logf -log 1000= 0.6
log £ =loge™® +log 1000
=Iog{e°'6+1DDD)

=logfl.822 + 1000}

logf =log 1822
50,

£ =Rslgze

Rs 1000 will be Rs 1822 after 10 years
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Let A be the amount of bacteria present at time ¢ and A4, be the initial a

of bacteria, Here,
d_"qu: A
[l
aA
ar
a4
= =] Adt
[ " I

= 1A

logA=ar+c---(1)

Wwhent=0 A=A,
log{A,)=0+c
c=log4,

Using equation (1),
log A=At +log 4,

log [%] =At----- f=)

Given, bacteria triples is & hours, so A =34,, whent=5

34,
50, log| —=| =51

'40
log3 =51
. log3

£

Putting the value of & in equation [2)

ol )25

Caze I! let A be the number of bacteria present 10 hours, os

log [i] _ |og3 %10
A, =

log [i] =2log3

log [%] = z{1.0986)

log [i] =2,1972
4,

21972
Ay =Ae

Ay = A0

S

thus

There will be 9 times the bateria presentis 10 hours,

Case II: let #; be the time necessary for the hacteria to be 10 times, os

log Al- IDngt
A, 5

log 104, ) _ Iog|3mL1
A 5
Elogld=1log3d

c log10

log3

Required time is hours
e N

= tl
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Let P be the population of the city at any time t.
It is given that

drP

— o P

at ™
dar , . .

= o = AP, where A is a constant of proportionality
dar

= — =Adt
P

:fd—;;\fdr

=logP=At+logk.... (1)

Initially, at t = 1990, P=200000

Thus, we have,

log200000=Ax 1990+ logk....(2)

At t=2000, P=250000

Thus, from (1), we have,

log250000=Ax 2000+ logk....(3)
Subtracting equation (2) from (3), we have,
log250000 - log200000=10A

4
log— = 10A
= 10g S
1 4
#A—ﬁlogg....(@

Substituting the value of A from equation (4) in equation (1), we have

log200000= 1990 x 1—10|Og% +logk

= logK=10g200000 - 199x|og%....(5}
Substituting the value of A, logk and t=2010 in equation (1), we have

1 4 4
= —_— —_— + o JR—
log P { 0 log S }2010 log200000 =199 xlog S

4 4201 5 \199
=ﬁ|ogP=|og{E} +|DQ[2OOOOOX[I] ]

4 201 5 199
p=[X 200000 % | =
- { 5 } * X[ 4}

5\ 25
= P=| =] x200000= L= x 200000 =312500

Differential Equations Ex 22.11 Q8

Given,
' ac
C (x)=a=2+u.15x
oC = (2+0.15x) dx

[6C =[[2+0.15x)ax @

2
C=2x+%+i————{l) 0 0&
Given C =100 when x = 0, so 6

100 = 0+0+2 @
A =100 %
Put the value of 2 in squation {1} total cost function is & Q

c{x)=2x+u'125Xz+1uu %\(b %—
C [x) = 2x +0.075x% + 100 Q KQ
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Let # be principal at any time ¢ at the rate of r% per annum, so

df  Pr
W 100
ar _r
o100
ol r
1% 1m0
"
Iogp=m+c———(1)

Let & be theinitial amount, sa
lag(f)=0+c
¢ =logfs,)

Put the value of C in equation {1},

s
logf = ——+1og#,
q 100 9%

t

log# -log#s, = oo

£ a3
log| — | = —
[PJ oo
For #=1,r = 8%
£ =l
log| —| =
£, 100

o
log— =0.08
9%

=]

1}
o]
o
[=]
5

1.0833

-1=1.0832-1

U P o Y|

-p
- 0.0833

™
=]

o
percentage increase in amount in one year

=0.0833 =100
=8.33%

Required percentage = 8.33%

Wondershare
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Herg,
ai )
L—+Ri=E
at

ar R, E
=
[= S L
It is alinear differential equation. Compound it with d—y+Py =0Q

R £
p=" 022
L ‘
Fo=elf
»
R

IF. == e[gt

Solution of the equation is given by
i {I.F.} =[Q {I.F.}dt+c

[8F). fg[e[?]f]mc

F
0= +ce”

&
D=£+c

R

F
c=-—

a

Remove Watermark
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- Let 4 be the quantity of rmass at any time t, so0
MILLIONST’R .

at
A _ 24
de
94 _agr

A

A

b
JE2 -4

logA=-At+c---(1)

Letinitial quantity of mass be &_, so
log 4, = -2 [0) +c
log{4)=c

Mow, equation {1} becames,

log A= -At+log4d,
A
IDg[—J =-At
'40
Let & be therequired time to half the mass, so 4= %AD,

A
Naw, log [—J = -qt
A

o

A
log| — | = -&¢
g(zﬂ]
-logz = -ar
1
—log2 = ¢
7 g

Required time is % log2 units where 2 is constant of proportionality.

Differential Equations Ex 22.11 Q12
Let 4 be the quantity of radius at any time ¢, so

d_'qx,ﬂ

qr

A
a4
ae

A _ g

A

dA

SN ajar
IA I
log A =-At+c--- (1)

Let &, be the initial amount of radius percentage , =0
log A, = -2 (0) +c
c=log{4,)

Using, equation (1},
log A= -At+log4,

Iog[ﬂi] S PR (2)

L]

Given,its half-life is 1590 years, so

La
log E,q— = -2{1590) @
o

B 2
coe sl 2R
ek S b
Now, equation {1} becomes . OQ KQ
|og[i]=_'°9 2y .\\\ @@
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Differential Equations Ex 22.11 Q13

Slope of tangent at point fx,y) = —%

ay b

ax Ty

vy = —xdy

[y @t =—[xdx

2 2
®lapPoc-o—--- (1)

Given, curve is passing through (3,-4), so
[3}2 + (—4}2 =c
9+16=1C
c=25

So, using equation {1},

X2+y2=25

X2+y2=25

Differential Equations Ex 22.11 Q14

ay _ .2 4y

— = + —
Y o3 Y [wid
ay ay _ 2
dx+xdx_y ¥

G‘.y e}
1 8o
{ +X}dx R

_dy

y-yz B 1+ x
dy _ dx

vil-p) L1+x

[1 1 ]d dx
=+ e = |
¥y o o1l-¥ 1+x

|09|Y|—|Dg|1—y = |Dg|1+X||+|Dg|C|
l}j—y=c(1+x)
y=fl-p)oft+x)----[1)

It is passing through {2,2) =0,
2={1-2)cf1+2)

2=-3c
2

c=-=
3

Mow,equation 1) becomes,

2
y=—§[1—y)(1+x}
3y = -2+ x -y - xy)
Iy +24 2% -2y —Zxy =0
¥+ 2x-2xy+2=0
2xy -2x-2-y =10

Chapter 22 Differential Equations Ex 22.11 Q15

It is passing through [1, %JJ 50,

tan [%] =-logft|+c

1=0+0c
c=1
Mow, equation [1) becomes

¥lo_
tan[KJ logfe|+ 1

Therefore,

tan [i] = log
x

€.
X

mm Wondershare
PDFelement
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Let 2 (x,y] be the point of contact of tangent and curve y = £ {x), and It
atA and 8 so, equatin of tangent at # [x, ¥ )

oy
V_‘V:E{X_X}

Putx =0
oy
LT il
y=m k]
ay
Vo= g S
5 [=2's
So, coordinate of A = {D,y - o‘_y]
[el's
Put ¥ =10,

el
D—y=é{}(—x]

lel's
Y= K-
ya‘y
adx
X=Xy —
ydy

Coordinate of 8 = [x -¥ d_XJD]
dy

Given, (intercept anx —axis) = 4[Drdinate}

Itis alinear different equation. Comparing it with Z‘—X+ By =
s
P 0L sy g
é

1F. =Py

1
.
. Iy e
= E.—Icn;”r
1
¥
Solution of the equation is given by,

x(iF) =]Q[1F.)dy +logc

x[%} = [%]dy +loge

x
—=-4logy +logc
¥

i
e}":%
¥
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Slope at any point =y +2x
ay

E:y+2x

mm Wondershare

PDFelement

— -y =2x
ax 4

It is alinear differential equation. comparing it with j—i +Py =Q

P=-1,0=2x
iF. =e]."a’x
= o[(-1)x
=¥

Solution of the equation is given by
[{F)=[afiF)dx+c
y (e'x} = j[zx)[e"‘)dx +c
[ (e'x} =2[xeFax + ¢
v (e"x} = 2[;( {—e'x} +] 19'10‘;(}+c
v (e'x} =-Zxe™" -267" + 0
Vo=-2¥% -2 +ce”
v+ 2fx+1)=ce® ---(1)

It is passing through origin,
o+2({0+1) = ce®
2=c

Now, equation f1] becomes,
v +2{x+1) = 28*

Differential Equations Ex 22.11 Q18

Given, tangent makes on angle tan™ (EX +3y} with x-axis,
Slope of tangent = tang

ay _ -1
v tan‘tan f2x +3y})

dy
—— =2y +1
T R

ady
— — 3y =&
ax Y

It is alinear differetial equation comparing it with £+Py =Q

P=-3Q=2x

F el
- e—J'?-a'x

P

= 9'3"
Solution of the equation on given by

y[L.F)=lQfiF)ar+c

y [9'3”) = [2xeFdx + ¢

2
20 - —3r
B = —Sxe ¥ e 4
v[e®) :
. S (1)
3
It is passing through (1,2).
2——E—E+|:e3
3 9
a8
2=-"4ce?
9
20 _ gt
9
26
c="_g>*
9
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Let £ {x,y] be the point of contact of tangent whit curve v = f{x) equati

MILLIONST /R

tangent at £ [x,v] is

ad
V—y=£(>€—x}

Put ¥ =0
ay
-y = X -
4 o‘x( }
[
X=x-=
ax

Coordinate of &8 = [x -y d_XJu]
dy

Given, (intercept onx -axis) = 4x

ax
X-y =2y
de
ax
-y T =25 - X
ydy
I
ay
dx=c"_y
x ¥
ax d
4
o ¥

-logx =logy +c--- {1
It is passing through (1,2)
-logl=1log2+c
c=-log2
Put cin equation {1)
-logx =logy - log2

N
x 2
Ky =2

Differential Equations Ex 22.11 Q20

x(x+1)z:—i—y=x(x+1}

&y __y _xbed)
ax xfx+1) ) x[x +1)
¥y
ax  x[x+1)
It is linear differential equation coparing it with j—ihﬁ‘y =Q
1
P=e_ - =1
% [x +1) ©

1

dx
IE. = elx x+lj

)

_ e—logl:(|+|og|x+1|

lo [x+1)
=g K

_x+1
s

Solution of the equation is given by 0 R ()
y[{FYy=TQfiF)dr +c \\
R S

y[x;1]=j[1+%]dx+c Q

y[x;j'}=x+luglx|+c———{1) %\'® %‘

It is passing through {1,0), so Q &Q

0=1+log(1)+c o\\o @
Now,eq;:t_iuf‘l [:1} becames, @ VQ

¥ X+l =x +loglw|-1
[(557) = vteak "
y [ +1) = x [ +logx - 1) «Q\
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ifferential Equations Ex 22.11 Q21

Slope of the curve = 2

o

G"_y_E
Er
ar _
¥
[ELARETEN

v X
logly|= 2log x| +logf|
¥ =xzc———(1)

ax

L eI

Itis passing through (3,- 4) =g,

~4=(3)c
-4 =9c
4
c=-—
=]
Mow, equation {1} becomes,
4 2
- —x
4 Q
Qy = —4yE
oy o+ 4x% =10

Differential Equations Ex 22.11 Q22

Given,
Slope of the equation=x +3y - 1

ay
—=x4+3¥ -1
=8 Y

ay
=3y =x-1
ax yex

It is a linear differential equation. Camparing it with Z:—y+Py =0
b

P=-3Q=x-1

IF. = e[Pa’x

_ e]—Sa'x

= e—Sx

Solution of the equation is given by,
w{IF)=JQIF)ax+c

y[e'ax}= ](x—l}{e"ax)dx +c

3
3

)t e )

vl - Bt [— ?}w

]dx+c

It is passing through origin, so @

0= D+§+Cequ) 60 ’\0
D=§+c @

on 2 9
N

Mow, equation {1} becomes,

O
3(3y +x) = 2[1-8%) ‘\\\ Q)@
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Differential Equations Ex 22.11 Q23

Given,

Slope at point {x,p) = x +xp

Itis passing through {0,1),s0,
logz =0+c
c=log2z

Mow,equation (2} becomes,

2
log|y+1|= X?+I092

2

.
V+l=282

Differential Equations Ex 22.11 Q24

ay
H H
—owy X _x%=0p
¥ yo‘x
dy yz—xg
ax 2ic
It is a3 homeganeous equation.
put, ¥ =ux
d_y=v+xd_v
ax a
T 0w,
av wex? ok
¥y ="
ax 2xvx
de B wio1
adx 2y
dv  wi-1-2p2
N -
ax 2v
gy -w?o1
N =
ax 2y
2y ax
= Vo= = —
v+l Lt

I0g|v2+ 1| = —logx|+logl]

Yo+ X

X2

c
X
viex? =cx
yz +x%-ex =0
Differentiating it with respect to x,

2x+2yd—y—c=ﬂ
=13

dy _c-2x

ax 2y
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(th) be the point where tangent passes through origin and length is equal to

o, equation of tangent at (A, k] is

b-0=[3),, &)

c-2h

k3= (222 - 1)
2ky - 2k? = xC - 2hx - A + 2R2
xlo-2n)-2ky + 267 - ho+2h7 = 10

x{c—2h]—2ky+2[k2+h2)—hc=D
x[c-2h)-2ky +2(ch)-hc=10
[Since R+ k% =ch as {h k) is on the curve}

xfc-2h)-2ky +hc=10
length of perpendicular as tangent from arigin is
axy +hy, +c

a2 b2

|oyte -2y + () -2k} + 1

Jfe-2n  + (k)

L=

_ ho
) \fC2+4h2+4|t<2—4Ch

_ he

\{cz+4{h2+k2—ch}

_ hc
) JoZ 4 ()]
= h?c Differential Equations Ex 22.11 Q25
=c

Let & [x, be the point of contact of tangent and curve v = £ [&]. Equation tangent
Hence, (. p) p g y=1{x). Eq g

><2+y2=cx is the required curve atP{X,y:] i

V—y:j—:{X—x)

put ¥ =10
<y = (=)
- 20 =)
X=x—y§—i

) =)
d teofsé = -y —,0
coordinate o [x ydy ]

Given,
Distance between foot of ordinate of the point of contact and the point
of intersection of tangent and x - axis = 2x

B =2x
Z
\([x—yd—x—)(} +{D}2=2x
dy
ax
AR
Yoy =
ax dy
= et
¥ v y
(=21 a
= -2t
o ¥
logx = 2logy +loge - - - (1)

It is passing through {1,2),
logl =2log2 +logc

-2log2 = loge
lo L =logc
9 i 9
1
o= —
4

Put value of ¢ in equation {1),
logx = 2logy +log [%]

A
4

y2=4x
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uation of normal on paintfx, ¥} an the curve

MILLIONSTR
V- = %{X - x}
Itis passing through{3,0)
O-y = %(3—){}
- Z3-)

way = [3-x)ax
[y dy =[(3-x)ax

) z
y_=3x—x—+c———[1]
2 2
It passing through (3,4), =o,
E=9_2+c
2 2
a6 9
—=_+c
2 2
c=7
Putc =7 is equation (1)
) 2
V_=3X_X_+E
2 2 2

Differential Equations Ex 22.11 Q27

Let A4 be the quantity of bacteria present in culture at any time t and initial quantity
of bacteriais Ay,

d_"qoc,-q

at

a4

— = AA

at

A qar

A

a4

— =gt
I==4
lagAa = 2t +c----[1)

Initially, A= Ag,t=10

logA,=0+cC
logdy =c

Mow eqution [1) becomes,
logA = At +log A,

log [Ai;] =A----- {2)

Given A = 24, when ¢ = 6 hours

Mow equation (2] becomes, @
A1 logz 0 N C)
log|—|= t
o) QY X
Mow, A =24, @

B4,

=0, Iog[—] =|Di2f 6
Ag &
5] Q
2logz = 'Dgzt N OQ K
N P
Therefore, \
Bacteria becomes 8 timesin 18 hours V
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»
@ he quantity of radium present at time ¢ and A, be the initial quantity

o A

aA

=-14
gt

A _ g
A

a4
]7=—1[dt
logd = -2t +c----(2)
Mow, A = Ay when ¢t =10
logAy=0+c
c=logAy

Put value of cin equation
logA = -&¢ +log A,

Iug[%] =-At---[2)

Given that,
In 25 years bacteria decomposes 1.1% ,s0
={100-1.1)% = 98.9% = 0.9894,,¢ = &

log [70 '989’40] = -3225
An

IDg(D.QEQ] =-2E541
1

A=-—] 0.989
oo 2a( )

Now, equation (2) becomes,

IDQ[%] = {%Iog{u.gsg)}r

N ow A =1AD
2

A 1
log| 2| = = logfo.oe9)s
DQ[EA] 25 29 )

-log2 =25

log{D.989)

 0.6931x25 _
0.01106

t=1567 years.

Required time = 1567 years

mm Wondershare
PDFelement
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Differential Equations Ex 22.11 Q29

Given,
2,2
Slope of tangent = falieit
Zxy
gy K ry?
av  2xy

It is a homeganeous equation.

put, o= W
ay aw
E=V +xa
M ow,
av xZ wi®
W+ N — =
ax 2xvx
dv 147 _
ax v
gy 14w - 2w
g v
av  1- w2
e v

\\\
@Q quation of rectangular hyperbala,
PO
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Differential Equations Ex 22.11 Q30

Given,

Slope of tangent at [x,¥)=x +y

ay
T
dy
- = N
for'd Y

[tis a linear differential equation. Comparing it with 2:—£+Py =qQ

P=-1,Q=ux
iF. =el’
_ It

e

=g
Solution of equation is given by,
viiFp)=JQ(iF)ax+c

¥ {e"x) = [we™Fdy +C
vt =x{e"‘)+[[1 xe"‘)dx +c
[Using integration by parts]

ye = —xe —eT t

y=-x-1l+ce” - ——-- (1)
[tis passing through origin

0=0-1+ce”

1=c

Putc=1is eguation

p=-x-1+8"
Y+x+l=0"
Differential Equations Ex 22.11 Q31

We know that the slope of the tangent to the curve is %
dy _
g S HRY

= Lowy=y o e eeee (i)

This is a linear differential equation of the type g—:ﬂjy =0

where P =-x and Q = .,

ot
Sa, N R S
Solution of the given equation is given by
=%t =x*
. ET=_|'><.ET de+Cc - (if)

-

Let I=I><.e 2 dx

2

Let %=t, then - =2 di=dt or xds=-dt

=
I=_[><.e 2 dx:_[—et dt=-gt=-g2

Substituting the walue of Lin [ii], we get 0 o\()

-t -t

—e? +C @

k3

ar y = -1+4Ce2 oo (i} &% Q
This equation (i) passes through (0,1) \('b

1=-1+ce? = c-2 %
Substituting the value of Cin (i), we get

N
y = -1+2e2 \\ @
which is the equation of the required curve. ’\ @

yoe?
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Slope of tangent at {x,¥) = x?2
B o

ax

dy = x3dx

[dy =[xy
3

X
y=?+c————{1)

Itis passing through {-1,1)

-1
) g
3
1
l=-—+cC
3
-:“=1+l
3
4
c=—
3
Put is equation
s W
Y 3 3
I x4+ 4

Differential Equations Ex 22.11 Q33

Differential Equations Ex 22.11 Q34

Let #{x,y) be the point on the curve y = F{x) such that tangent at # cuts the
coordinate azes at 4 and 8.

Givan,

¥ [Slope of tangent] = x

v oy _ v The equation of tangent is,
e i3 a
¥
vy = xdx V—Y=E(X—X}
Tydy = Jxcx PUt ¥ =D
z 2
¥ x dy
= +c----f1 - = X =
2z () ¥ a‘x[ x)
dy
-y —— N = X
It is passing through {0, 3 Y
i: O+c dy
2 Coordinate DfB=[—y—+x,D]
e dx
£= ) Here, » intercept of tangent = v
6‘2 . . - di+x=
Putc = - is equation (1) ¥ ay ¥
y:ox, & X
2 2z oz ay ¥
It is a linear differential equation on comparing it with d_x +hy =0
1 =xZ 457 dy
p=Lo-21
¥
1
—|d)
IF. = ej["] '
=e|ogy

1 Q
¢ O WO
Solution of the equation is given by, 6 \\

¥[IF)=]QiF)dv+c

[yJ [{- 1)[ de+c % Q&®
x| 2] =-logy +c--- - 1)
Itis paSSi[:g]thrDugg: {1,1) % %’
1 logi+e &Q
o

c=1 \\
putc =1is eguation (1), \

i:—logy+1 0\

¥

X =y-ylogy

X +ylogy =y’<0
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