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DIFFERENTIAL EQUATIONS AND THEIR FORMATION
(XII, R. S. AGGARWAL)

EXERCISE 18A (Pg. No.: 896)

Write order and degree (if defined) of each of the following differential equations

4 2
I' Q.) +3'}r d_%,.. :O
dx dx”

Sol. In the given equation, the highest-order derivative is {’ and its power is |
", its order = 2 and degree = |
2. ¥ [QJ- +x[ﬁ]4 =
dx” dx
Sol. In the given equation, the highest-order derivative is jxy and its power is 2
. itsorder =2 and degree =2
&
3. [%] +(%j-]3 +4=0
Sol. In the given equation, the highest-order derivative is —:-'E and its power is 2

. its order = 2 and degree =2
3 2 2 3 4
4, d—'r + ﬂ +(ﬁ) +y°=0
dx dx dx

Sol. In the given equation, the highest-order derivative is i— and its power is 2

. its order =3 and degree =2

5. "—M[QJ +2y=0
dx-  \dx
Sol. In the given equation, the highest-order derivative is % and its power is 1
X

. its order =2 and degree = 1

&y, Q}Q \}Q
6. ——4y=g

a Q" L
Sol. In the given equation, the highest-order derivative is % and its power is 1 @ Q

- its order = 1 and degree = 1 6\'@ %-
7. %+y2 +e %% -0 Q KQ
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-

dy

. In this equation, the highest order derivative is Ef so its order is 2

It has a term €'®'*!_ soits degree is not defined
Y +sin [QJ =0
dx dx

In this equation, the highest order derivative is E}’ so its order is 1

It has a term sin (%] so its degree is not defined.

4 3
:

In this equation. the highest order derivative is

d'y

4 ?

so its order is 4

3
It has a term cos[-i—y

- }, so its degree is not defined.
e

22.af]
——+5x| = | —6y=logx
a o \de) TP

In the given equation, the highest-order derivative is % and its power is 1

. its order = 2 and degree = 1

[QT—LI[Q]L +7y=sinx
dx dx

In the given equation, the highest-order derivative is % and its power is 3

. its order=1 and degree = 3

3 2
d_{s + z“'—{’ +d+y =0
dx’ dx®  dx
d’y
In the given equation, the highest-order derivative is e and its power is |
e

. its order = 3 and degree = 1
x(ﬂ:} & i y
ol
dx
Given differential equation may be written as x(i] + (9 -y° )[ﬂ} +2=0
dx dx
In the given equation, the highest-order derivative is ;- and its power is 2 & Q

ER orde:r =1 and deﬁgjree =3 %\(b %-
{2 S

dx
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533 n 2
Sol. Given differential equation may be written as [1 - [g) ] =a’ (%J

2

Y and its power is 2

2

In the given equation, the highest-order derivative is

. its order = 2 and degree =2

15. 1-yPdc+1-xdy=0

Sol. Given differential equation may be written as \fl -y +41-x° %’ =)

In the given equation, the highest-order derivative is % and its power is |

. its order = 1 and degree = 1
16. (") +(») +siny'+1=0
Sol. In this equation, the highest order derivativeis (»”), so itsorder is 2

It has a term sin)’, so its degree is not defined
17. (3x+5y)dy—4x7dx=0

. . . . . d 5
Sol. Given differential equation may be written as (3x +5 y)gy— Ax” )
dy

In the given equation, the highest-order derivative is = and its power is 1

. its order= 1 and degree = 1

dy 5
18. = = ——
Y= 95_’]

dx

Sol. Given differential equation may be written as y['day_x] = (ddx_yj +5

In the given equation, the highest-order derivative is j—y and its power is 2
i3

. its order = | and degree = 2
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EXERCISE 18B (Pg. No.: 902)

1.

Sol.

Sol.

Sol.

Verify that x> =2y’ log y is a solution of the differential equation (x.2 +y2)%— xy=0
i

Given equation is x* =2y logy ;
- . . . d : d 2
Differentiating both sides w.r t. x we get E(r ) = 2;{_}) Alogy}

. d dg, _ 2 dy dy
:>2x=2[y E(Iogy)ﬂogy-d—x(y )} :2x-2[y ;};+2ylog—5x—}

2x  dy dy dy x* | dy
o=yt Iylogy——_ %=y 2 = s
) .Vdr ¥ Oé’ydx X ydx 24 27 | d

dy x°dy sdy s dy s . gwdy 2 a\ay
D= y—t——— D xy=y =¥ = D y=(+) )= > (¥ +)y’)=-xy=0
YT dg y=y JaPE = o=(¢+ = = () 0-w
Hence x, =2y’ logy i.e. a solution of the differential equation (Jr3 + y’)%— xy=0
i

Verify that y =e* cosbx is a solution of the differential equation %{—— 2% +2y=0
e b

Given equation y =e" cosx axsch )

Differentiating both sides w.r.t x we have L. | =g i(cos bx)+cos bxi (e”)
dx dx dx

:%z~e’sinbx+e‘cosx =e¢*[-sinbx+cosx] ... (i)
Differentiating both sides w.r.t x we get Q € —i(e" sin x)+-£i—(e"' cos x)
dx” dx dx
d’y oy, Y m | d .
= —==={g* —(sinx) +sinx—e* b +e*—(cosx)+cosx—]e
dx’ { dx( ) dx } cir( ) dx!
d:’.y X o - R x
= —=—=—¢"cosx—e"sinx—e*sinx+e* cosx
dx”
=e* {~cosx—2sinx +cosx} ... (iii)

Lus 9V 9 10,0
dx” dx
=e*[-cosx=2sinx+cosx] —e*[-sinx+cosx] +2¢* - cosbx
=e*[~cosx—2sinbx+cosx +2sinx—2cosx+2cosx] =e*x0=0=RH.S
Hence given equation is a solution of given differential equation 0@

2
Verify that y=¢"“" * is a solution of the differential equation (] —x )ﬂ 5 y=0 c’)\\
X

Given equation is y=e™** * () &6 Q
Differencing both sides w.r.t x we have Lo et i(m cos ' x) \(b
dv dv %) Y

dy —m-ecos'x % Q
M = .\‘\\Ooéb‘
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Differentiating both sides w.r.t x we get

2 d meos™ x moos ™' x d 2
&y 1=% ‘Ee ¢ e l1-x
——=-m -
dx” (l—x‘)
= (1- ot ST Lkl IS
\/Iw Vi-x* | dx 1-x°
dy _dy
= +x 2k = (l-x)==—-x—=—-my=0
- )dx Wyt SRy e
nicos x dzy dy
Hence y=e is a solution of the differential equation (l X" ) —x——-m'y=0
dx? dx
Verify that y =(a+bx)e™ is the general solution of the differential equation
Given equation is y = (a+ bx)-e™
e *y=a+bx
— : sedy | d
Differentiatiy both sides w.r.t x we have e —+y—(e )=b
dx  dx
-xdy -2x d}’ 2x
e b =e —2)Ee - D
> h-2)= ==~258
g - b 7dy dy d " Y e dy
Differentiating both sides w.r.t have e ™ —e )24y —(e ) +te T —=—1=0
1reren ng 51 w X We have ¢ 0&1 dr dx(e ) {y _dx(e ) e i
2 2 2
:>e"2’£f—%}-—2- '”‘a"y+4e“*y 232"@-:0 | LY —4~‘{V~+4y =i :)_‘_f_.}_’__4_‘§’_+4_0
dx” dx dx®  dx dx”  dx

Hence the given equation is the solution of given differential equation

Verify that y=e*(Acosx+Bsinx) is the general

Given equationis y =e* {4-cosx+ Bsinx}
= e "-y=A4-cosx+ B sinx

Differentiate both sides w.r.t x we get
8y d g g
=e-—+4y.-—|e " )=—Asinx+Bcosx
()
Differentiate both sides w.r.t x we get

—Acosx—Bsinx

-~ -%}—{—y-e“ +e“-%} =—Acosx—Bsinx

y—ﬂ} =—Acosx—Bsinx
dx

solution of the differential equation
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dy .d : . d'y d dy dy
T s e oo B o i —-2—=—+2y=0
: y=-e"(Acosx+Bsinx) = —= d y=-y o> —= ¥

Hence the given equation is a solution of differential equation of given differential equation

2

Verify that y = Acos2x— Bsin2x is the general solution of the differential equation c;x{ +4y=0

Given equation is y =acos2x — Bsin2x

Differentiatiy both sides w.r.t x we get

o B i~ O e
= de

2

Diff. both sides w.r.t x we get %-,_,)i =—4Acos2x+4Bsin 2x

dy : : dzy d*y
=> —==-4}A4-cos2x - Bsin2x =4y =>—+4y=0

PO | ey =

. y ; ; d’y
Hence y = A-¢os2x~ Bsin2x is a solution of ?+4y =0
Verify that y = ae™ +be ™ Y _dy 2
= dx

Given differential equationis y =a-e™ +h-¢*
Differentialiy both sides w.r.t x we get % =RaeFzbh-e" ... (i)

Again differentiatiy both sides w.r.t x, we get

d‘_r =4ge™ +b-8* . (ii1)

‘ﬁ-

Now, Ll 22 -2 14886
de®  dy

=da€’* +bh-e* -2a>e +b-¢* -2a-¢* -2b-¢* =0=RHS

Hence the given equation is the solution of given differential equation

dy
dx

Verify that y =¢* (A cosx+B sinx) is a solution of the differential equations f:;x_y_ 2—+2y=0.

y=e"(4 cosx+ B sinx) wi{l)

Differentiating both sides of (1), we get, % =e" (—A sinx +B ¢osx)+(4 cos ¥+ B sinx)e”

dh :
= Ey:e‘(—A sinx+ B cosx)+y D)

Again differentiating both sides of (2), we get, \} -
d’y 6

5 =e"(—A4 cosx—B sinx)+(—4 sinx+B cosx)e’+% (74)

=5 j;y =—¢"(A cosx+B sinx)+(-4 sinx+B o::os.r)e‘"—f»-c-IfJi s A3) @ Q

dx
From equation (2), %—y =e*(—A4 sinx+B cosx) . OQ%(&Q
Now, Putting the value of e*(—4 sinx+B cosx) in equation (3), . \\
NI
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ii—:{i:i}urg}ikerE{yf = f]r—:'ii=*2y+2£f=Z Q—Zgzidy:ﬂ
dx” dx dx dx” dx dx”
Verify that y* = 4a(x+a) is a solution of the differential equation y{l—(gj }: ZI%,
Y =4a(x+a) (1)
dy

Differentiating both sides (1), we get, 2yg =4a

:»2}'3—'}):40 :yj—yzm deZE (2)
fx X x ¥

. Putting the value of (2) in y{l—[%] }

LHS:y{l—[%]2}=y{| _[i_ff]z}:y[yz;laj " 4a(x+;)—4a:

— = 21'[&] = 2Jn:ﬂ ; Hence proved.
Vi y *

2

Verify that y= ce™ ¥ is a solution of the differential equation (1 + x")ff—}: +(2x- l)% = (),
b2

y=ce™® D
- . - . dy tan " Lx 1
Differentiating both sides of (1), we get, —=ce™ . —
dx (1+x‘)
dy ¥ 2\ dy
= == = (l4+x7)—=—=y L b
o ) (1+x7)===y @)
o — . 3 a':y dy dy
Again differentiating both sides of (2), we get, (1+ —+—(2x)=—
gain differ, ing ides of (2), we g ( x)a'x' dx( )dx
= (l+x:)d;),"=ﬂ—2xﬂ = (1+x3)ﬂ=ﬁ(1—2x) (1+x2)d;{+(2x—l)£=0
dx”  dx dx de”  dx dx dx

2 N2
Verify that y=¢™ is a solution of the differential equation j—i = —(ibi]
X
Given equationis y=¢™ ... (i)

Differentiating both sides w.r.t x we get % =p-e* .. (i)

m._

Differentiating both sides w.rt. x we get 4y =b*.e” ... (iii) 60 ’\\F)
: QS oL
1(dy) 1 2 g g "
Now R.H.S. ='—[i'] =';3;_'{b-€b' } =D -eb =—==IHS K@ Q

J

Hence y =™ is a solution of the differential equation = L
"
d

- .
Verify that y = £ +b is asolution of the differential equation £y +—% =0 @(b
X
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; ; : e B a
Given differential equation is y=—+5
X

Differentiating both sides w.rt. x we get &_ —
dx x°
> dy
=P —=a
dx

Again differentiating both sides w.r..t x we get %{xl Q} =0

dx
2 dy
= x ==+ 2x—==0
ol ™
Z
Dividing both sides by x* we have dy LI
2 U o

Hence the given equation is the solution of given differential equation
Verify that y=e 4+ Ax+ B is a solution of the differential equation e* [%{-] =il

y=e +Ax+B (1)

Differentiating both sides of (1), we get, % =e"(-1)+4 > % =—¢ "+ 4 omkZ)

Again differentiating both sides of (2), we get, g __,_, —e *(-1)

’: 5 2 d’y 1 d’y
=Ll o5 e e
e e e [dﬁ]

Verify that 4x* + By® =1 is a solution of the differential equation x{y% + [QJ }= yﬂ
%

dx dx
Given equationis Ax’ + By® =1 (1)
Diff. both sides w.r.t x we get 2Ax+23y%=0
dy

= Ax+By—=0

i

g ; 5 dy 5

Multiplying x on both sides Ax +Bxyz = sosio (iE)

Subtracting (i) from (ii) we have Bxy% - Byt =-1

d . 1
- xyz’;*—f =3 QO ‘\CJ
,\'
Differentiating both sides w.r.t x @ O

282020

= X P dycﬁ/ dy 2y%=0 :x{y@+[ﬂ):}=}»% Q% &Q

dx' Y e des \ dx @
Hence given equation is the solution of given differential equation \\
NS4
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Verify that y =——~ is a solution of the differential equation (1”2)£+(1“’ )=0
1+cx *
Given equation is y = -
l+iex
Differentiating both sides w.r..t x we get L4 = i{ = x}
de dx|1+cx
dy (1+ex)- (" x)-(c- )d(I“X)
= —
de (l-l—c.x)
) B —(1+¢?
L (ve)cl) by qgiie g S(F)

dx (I+cx) dx (1+c3r)2 de (1+cx)

Now L.H.S, =(l+x’)%+(1+y=)

=-(l+x3) (1+.cz) +_{1+[c—x]2} . —(l+-\'2)(l+02)+(l+cx)z+(c—x)2

(1+r;r)2 1+cx (]+c:::r)2
:—l—c”—x'—c‘x”+1+c“x“’+2r:x+c”+x"—2(:x s 0 2 —0=RHS
(1+cx) (14cx)

Hence given equation is the solution of given diff. equation

2
Verify that y = log(x +4x° +a3) satisfies the differential equation %-f—x% =
X

Given equation is y = loz>g_.(v\c+w,}x3 +a"")

Differenting both sides w.r.t x we get % = %=Iog(x+ V¥’ +a’ )}

2 y i
1 dr{x+m} 2% } B 1 x4+ a

1+ 2 ;
X+ X +a{ N wWrxltadd  dtwd?

= R

Again differentiating both sides w.r.t. x, we get Q .4 1
de’  dx | xPsa

-1 2x -X
b——| x —

(xz-i-a:) W +d* _(x2+a:)sfx:+a2

& Jtvar I¥+d

=0=RHS @

Hence given equation is the solution of given differential equation (&6 Q
Verify that y=¢ ™ d-{)+ﬁ—6y=0 \ %-

. Q
Given equationis y=e ™ .. (i) Q «

Now. LH.S. —(x +a” )Cf—d;}i+xﬂ PR A 60 c,}\()
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‘b’ =3 _e—3x

Differentiating both sides w.r..t x, we get —
d {’ =0:p 3%

Differentiating both sides w.r..t x we get

AL ., W
dx”  dx

2z

Hence y=¢ ™ isasolution of d y+%—6y=0
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1.

Sol.

Sol.

Sol.

Sol.

Sol.

From the differential equation of the family of straight liens y =mx+c¢ , where m and c are arbitrary
constants
Given equationis y=mx+c

2
dy dy _q

D——=m =—=
dx dx”

This is the required differential equation

From the differential equation of the family of concentric circles x* + y*> =a®, where a>0 andaisa
parameter

Given equationis x° +y’ =a’
Differentiating both sides w.r.t x we have

) )0

=5 2x+2y--d‘2=0 = x+y-§}-=0
Py fx

This is the required differential equation
Form the differential equation of the family of cruves y =asin (br 4 c) where a and c are parameters

Given equationis y =a-sin(bx+c) sonc b}
Differentiating both sides w.r.t x we get

%_abcos(bx+c) s

Differentiating both sides w.r.t x we get

dy =—ab*. sm(bx+c)
dx’
Zy d"
= e by = — % 28 =0 this is the required differential equation

Form the differential equation of the family of curves x= Acosni+ Bsinn/, where A and B are
arbitary constants

Given equationis x = A-cosm + Bsinnt ... (i)
dx . "
=5 3 =—nA-sinnt +nBcosnt . (ii)
1

= -

X 5 - " d X - "
= = —n’Acosnt —n’Bsinnt = g ==n"{Acosnt + Bsinnt}

-

dx 3

D= X @
dt
e>° N

*x=0 this is the required differential equation

Form the differential equation of the family of curve y = ae™, where a and b are arbltax%ls Q
Given equation is y =a-e™ s X1
dy by dy 1 dy %
—=qgbe” o> —==hy =>——=—=b
o b e é\

i x ‘\\\0 @(b

=
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de |y dx
jld-{).FQi .l. =) :)lﬂ_.i(_d)_))w:o 3&_[&] =0
y dx” dx dx\y g
This is the required differential equation

Diff both sides w.r.t x we get ﬂ_{lf}’_} =

Form the differential equation of the family of curve y* = m(a: - xz) where a and m are parameters

Given equation is y° = m(a’ —x3) ..... (i)
Differentiating both sides w.r.t x we get 2 y%: —2mx
dy o
= y——=-mx L (i
S s (i)

Differentiating both sides w.r..t x we get y £, y [ﬂ]
dx”  \dx

= y- d‘_‘i’{. ;d'y_ ::},}..‘z& :Xy“_{;‘?"‘“x[i{}:’ -y9"~z=0
dx dx X dx dx” dx dx

This is the required differential equation

Form the differential equation of the family of curve given by (x—a) +2y° =a’, where a is an
arbitary constant

Given equation is (x—a)’ +2)" =a’
o X +a=2ax+2y’ =a® = x* -2ax+2y’ =0
) i 2 49 ol
= x By =28 = v+ =2a
X
Differentiating both sides w.r..t x we get

d x? +2y° o
dx x

x- g (x2 +2y1)—(x3 +2y2_)d—y—

— —dx = dx :>x-%{x:+2y:}—(xz+2y3)=0
:x{2x+4y%}—(x2+2y3)=0 Lt 2x3+4xy%—x2—2y3=0.
:>4xy—d‘{}r—,—+x -2y =0 :>dy = . 0®

This is the required differential equation of the equation
Form the differential equation of the family of curve given by x*+y° -2ay=a’, %re a SKQ

arbitary constant

Given family at waves is x° + y* —2ay=a’ ... (i) %’\(b %.
. T dy dy

Differentiating .t x we get 2x+2y -——2a—=0
ifferentiating (i) w.r.t. x we get 2x yd Q &Q

e dx ‘\.\\O @(b

4xy 0
_ > &
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dy
dy dy B
=>x+) adx 0 =a &
dx
x+yQ x+_}_}d—y
Putting this value of a in equation (i) we have x* +y* -2y L = dx.
dy @
dx dx

=i +y3)[%] - 2yj—i{x+y%} =(x+y%)-

(DY (DY o (Bt (B _ o [ B 0, P
= [dx] +y (dx) 2xy[de 2y (dxj =x‘+y (de +2xydx

= [-@) —Zy’[g-y-j —43@»’5@-—;%'2 =0
dx dx

= (;\'2 —2y2)(%]2 —A’fxy{'a’—d;‘;—Jr2 =0

This is the required differential equation
Form the differential equation of the family of all circles touching the y-axis at the origin
Equation of the family of all circles touching the y-axis at the origin is given by

(x—a)’ ea

= X’ -2ax+a’ 4y’ =g’

=

=>x +y’ —2ax=0

. : 2,2
= X+ yi=2ax XY Z2a
X

Differentiating both sides ..
d

x.dx(x2+y:)—(x3+y:)z=0 ' @

=

- (@0)

= Jr{z,\r+2;,rg—}—J|r3—y2 =0

= 2x2+2xy%—x2~y3 =0

> 2 ‘ry
:>x‘—y“+2xy%=0 @

This is the required differential equation 60 ,’\\F)
O

From the differential equation of the family of circles having centers on the y-ax@éﬁ%ﬁs
y

Equation of family of circles having contres on the y axis and radius 2 units is 6

2

*+(y-a)' =4 ... (i)

O oS
Differentiating both sides w.r.d. x we get '\\\ @rb
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2x+2(y—a)-;i=0
Ad

.lly
dy
BPL...
=>x+(y ir;')d-’r
= (y-a)=—oe ... (ii)
dy | dx %0,a)
From (i) and (ii) we have xz-{ — J=4
dyl d% . )
X = +
2 2 Q
S . 1+[£] =4
A
dx ly'

This is the required differential equation
Form the differential equation of the family of circles in second quadrant and touching the ~~--*~~*~
axes

The equation of the given family of circle is (x +a): +(y- a)2 &' vere i)
Differentiating both sides w.r.t x we get 2(x+a)+2(y-a)-y, =0

= x+a+yr=ay, =0 y
= x+yy, =ay,—a

= x+yy, =a(y, -1)
=X .. (i)

From (i) and (ii) X'«

we have [;HM] +[y_ x"'}ﬂﬁ] =|:x+yy|]

»n-i h -4 =1
= [x()ﬁ _1)+X+yy| :|- +|:y(y| —1)_x_yyl ]-
y'_l yl_]

z[rﬂm }
»-l

2

3(13’1 —x+x+.}yt)2+(yy, _y_x_yyl)
= (Jr+y):-yt2 +(Jc—y)2 :(x+yy1)2 @

= (e+y) {0 +}=[x+y)’ 60 \\9
, : : Q& L
= (x +y)' {l+[%] }:{x+y%} K@ Q&@

This is the required differential equation
Form the differential equation of the family of circles having centers on the x-axis-and r@s unity
The equation of given family of circle is (x—a): +y =1 3 @ @

g\\\ 2
Differentiating both sides w.r.t x, we get 2(x—a) +2y1,=0 N \/
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"y
From (i) and (ii) we have (=yy, )"+ " =1

] > o > dyz
=3 +y =1 B8+ y =1 = y* 1+ = | t=1
V¥ +y w2 {1+7} y{ (dxj}

This is the required differential equation

From the differential equation of the family of circles passing through the fixed points (a, O) and
(-@,0) where ais the parameter

The general equation fa circleis x* + y* +2gx+2fy+c=0 i )

If it passes through the points A(-a,0) and B(a,0) wehave a’-2ga+¢=0 ... (ii)

And @’ +2ga+c=0

Adding (ii) and (iii), we get 2(a*+¢)=0 = a’+c=0 =c=-a’ .. (ii)

Putting ¢ =—a" in (iii), we get 2ga=0= g =0

Putting g =0 and ¢ =-a’ in (i), we get

X4y +2f—a* =0 ... (iv) where fis the parameter

Differentiating (iv) w.r.t. x we get 2x+2yy, +2/, =0 = fi ==(x+y)

—(x+y
f = ( J’*D"l)
B4
- 3 2 +
Putting this value of fin (iv) we get x" + y~ —M—a2 =0
Y
= Xy + ) -20-2y"y—a’y, =0 >(Bpp=a’)y, =2y . ()®

Form the differential equation of the family of parabolas having vertex at the origin and axiéong c’)\,\

positive y-axis . @ &(b

The equation of the given family of parabolas is given by x* —4ay (1) &6 Q
Differentiating (i) both sides w.r.t x, we have ,@
dy % %‘

2x=4a; seve (H) Q &Q


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

15.

Sol.

16.

Sol.

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

From (i) and (ii) we have 2x =—- _a:y_ { X’ =4ay=> x—u=4a}
y dx H
, dy dy
=S 2xy=x — =Dx—=2
P Tl "

This is the required differtial equation

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

The equation of family of ellipses having centre at the origin and foci on the y-axis is given by

. ,
=]
a b‘ @
Where b>a and a,b are the parameters
Differentiating (i), w.r.t. x, we get ——+—"—/——@—0 =2 +2 -0 e (11)
a b a’ b
2

Differentiating (ii) witt x we get — + v‘;)i’ i" =0 = i,+i‘-;’-{-1-+3'f:- =D . (iii)

3 gd 7 2

~ 3, |=0 jxy(%]+x[%] —y[%}= 0

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

The equation of the family of hyperbolas having foci on the x-axis and centre at the origin is given by

2 Z

x—:— “; =] .. (i), where a and b are the parameters

7z B

Differentiating (i), w.r.t X , we get

2x 2, X W

—— =0 == R VR 0

a b k" W

Differentiating (i1) w.r.t. X we get L,—%—':—': =0 ... (iii)
2 2 2

Multiplying (iii) by x and subtracting from (ii), we get ! {er_y2 s ) } =0

d’y dyY  dy
— < x| 22| -0
= W[dxz ] x[dx) 2 dx
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