Chapter : 18. DIFFERENTIAL EQUATIONS AND THEIR
FORMATION

Exercise : 18A

Question: 1
Write order and d
Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.
)

: and the degree is the highest power to which a
dx-

derivative is raised. So the power at this orderis 1.

So the order comes out to be 2 as we have

So the answeris 2, 1.
Question: 2

Write order and d
Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.

So the order comes out to be 2 as we have d_: and the degree is the highest power to which a
derivative is raised. So the power at this orccllé(r is 2.

So the answer is 2, 2.

Question: 3

Write order and d

Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.

So the order comes out to be 2 as we have d_f and the degree is the highest power to which a
dt”

derivative is raised. So the power at this order is 2.

So the answer is 2, 2.

Question: 4

Write order and d

Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.
] 3 and the degree is the highest power to which a
dx

derivative is raised. So the power at this order is 2.

So the order comes out to be 3 as we have

So the answer is 3, 2.
Question: 5

Write order and d
Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.

So the order comes out to be 2 as we have and the degree is the highest power to which a

dXZ



derivative is raised. So the power at this orderis 1.

So the answer is 2, 1.

Question: 6

Write order and d

Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.
So the order comes out to be 1 as we have % and the degree is the highest power to which a

derivative is raised. So the power at this order is 1. Also, the equation has to be a polynomial, but
here the exponential function does not take any derivative with this. Hence it is a polynomial.

So the answeris 1, 1.
Question: 7

Write order and d
Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.
)

: and the degree is the highest power to which a
dX-

So the order comes out to be 2 as we have

5 2
= 2
. . . . - X X
derivative is raised. But here when we open the seriesof @*as .~ .~ .~ . __ __ _ _ _.

o2 3
Also, the equation has to be polynomial. Therefore the degree is not defined. Also, the equation
has to be a polynomial, but opening the exponential function will give undefined power to the
highest derivative, so the degree of this function is not defined.

So the answer is 2, not defined .

Question: 8

Write order and d

Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.

dy
So the order comes out to be 1 as we have —— and the degree is the highest power to which a

L

derivative is raised. But when we open Sinxas y -~ .~ _~* . _ _Also, the equation

N
has to be polynomial, and opening thus, Sin function will lead to an undefined power of the

highest derivative. Therefore the degree is not defined.

x x x
En

So the answer is 1, not defined.
Question: 1

Write order and d

Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.

4
v . . .
So the order comes out to be 4 as we have d_ and the degree is the highest power to which a
dx
X2 X_1 X6
derivative is raised. But when we open the Cos x series, weget 1 -~ .~ =~ . __ __ _
2t 4! 6!

This leads to an undefined power on the highest derivative. Therefore the deg9ee of this function
becomes undefined.

So the answer is 4, not defined.

Question: 10



Write order and d
Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.
)

So the order comes out to be 2 as we have and the degree is the highest power to which a

~
derivative is raised. So the power at this orgé(r is 1. Because the logarithm function is not at any
derivative, so it doesn’t destroy the polynomial.Hence degree is 1

So the answeris 2, 1.

Question: 11

Write order and d

Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.

1'.'
So the order comes out to be 1 as we have d— and the degree is the highest power to which a

derivative is raised. So the power at this order is 3. Because the Sine function is not at any
derivative, so it doesn’t destroy the polynomial.Hence the degree is 3.

So the answeris 1, 3.

Question: 12

Write order and d

Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.
J 3 and the degree is the highest power to which a
dx

derivative is raised. So the power at this orderis 1.

So the order comes out to be 3 as we have

So the answer is 3, 1.
Question: 13

Write order and d
Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.

dy 2

X L 4 9 — }'2
dx dy
So the order comes out to be 1 as we have dx
5
dy \* dy 5 dy
X T L2109~ — }.' -_
dx dx dx

and the degree is the highest power to which a derivative is raised. So the power at this order is
2.

So the answeris 1, 2.
Question: 14

Write order and d
Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.

So the order comes out to be 2/3 as we have




and the degree is the highest power to which a derivative is raised. So the power at this order is
2.

So the answer is 2/3, 2.
Question: 15

The order of a differential equation is the order of the highest derivative involved in the equation.

So, the order comes out to be 1 as we have _{] _ }’2 dx /1 -x2 dy=0

dy J1—y?
dx  J1—x2

and the degree is the highest power to which a derivative is raised. So the power at this order is
1.

So the answeris 1, 1.
Question: 16

Write order and d
Solution:

The order of a differential equation is the order of the highest derivative involved in the equation.

.

So, the order comes out to be 3 as we have (y"}J +( y'f +5in y'+1=0

and the degree is the highest power to which a derivative is raised. So the power at this order is
2.

So the answeris 3, 2.
Question: 17

The order of a differential equation is the order of the highest derivative involved in the equation.
So, the order comes out to be 1 as we have (3x + 5y)dy - 4x2dx =0

and the degree is the highest power to which a derivative is raised. So the power at this order is
1.

So the answeris 1, 1.

Question: 18

v dy = 5
Given: = & dy
dx

Solving, we get,
dy (dy)z e
X—=|-
Y dx dx
Now,

The order of a differential equation is the order of the highest derivative involved in the equation.

2
So, the order comes out to be 2 as we have, y % 4 _ (ﬂ) +5
- dx

dx.

and the degree is the highest power to which a derivative is raised. So the power at this order is
1.

So the answeris 2, 1.
Exercise : 18B

Question: 1

Verify that x



Solution:
Given x2 = 2:_\)2 logv
On differentiating both sides with respect to x, we get

2% = 20291 (d)+z ()d"
VOng Vle'

(2y) logv(ﬁ ) + 2y (j:)

=
|

(g) ((2y)logy + )

Multiply both sides with y

dy
y = (2y*1 + y3)—
xy = (2y“logy + y7)—
We know, x? = 2y?logy. So replace 2y?logy with x? in the above equation.
dy
— -2 + 2 =
C b b
dy
-2 2 - -
X< + ——xy =20
( Y TxY
Conclusion: Therefore x? = 2y?logy is the solution of (x? + vz)? —xy =0

Question: 1

Verify that x

Solution:

Given x2 = 2_’_1,'2 logy

On differentiating both sides with respect to x, we get

2x = 2(2y)1 (d")+z ()d"
y)logy (- 5@

(2y) logv(ﬁ ) + 2y (j:)

=
Il

= (dy ) 2y)logy +

x =\ ((2y)logy + y)

Multiply both sides with y
dy

7 — 2 2y _ <

xy = (2y-logy + vy )dl_

We know, x? = 2y?logy. So replace 2y?logy with x? in the above equation.
dy
— -2 + 2 =
C b b
dy
x2+y)——xy =0
( Y TxY

Conclusion: Therefore x? = 2y2logy is the solution of (x? + Vz)? —xy =20

Question: 2
Verify thaty = e
Solution:

Giveny = e* cosbhx



On differentiating with x, we get

YW _ g% cosbx + e*(—bsinbx
gy = € cosbx e*(—bsin bx)

On differentiating again with x, we get

d?y

Dz = e* cosbx + e*(—bsinbx) + e*(—b? cosbx) + e*(—bsinbx)

Now let’s see what is the value of% — gg + 2y

= e*cosbx + e*(—bsinbx) + e*(—b?*cosbx) + e*(—bsinbx)
— 2e*cosbx — 2e*(—bsinbx) + 2e”* coshx

= e* cosbx — e*(b%cos bx)

This is not a solution
2
Conclusion: Therefore, y = e* cos bx is not the solution of 4y _ 4y | 5
dx? dx 4

Question: 2

Verify thaty = e

Solution:

Given y = e* coshx

On differentiating with x, we get

dy .
— = e*cosbx + e*(—bsinbx)
dx
On differentiating again with x, we get
d*y . , .
ez = e*cosbx + e*(—bsinbx) + e*(—b* coshx) + e*(—bsinbx)
Now let’s see what is the value of@ — 2@ + 2y

dx? dx -

d*y _dy

——2— 4+ 2
dx2 dx y

= e*cosbx + e*(—bsinbx) + e*(—b?*cosbx) + e*(—bsinbx)
— 2e*cosbx — 2e*(—bsinbx) + 2e”* coshx

= e* cosbx — e*(b%cos bx)
This is not a solution

Conclusion: Therefore, y = eX cos bx is not the solution of @y _ zﬂ + 2
dx? dx y

Question: 3
Verify thaty = <
Solution:

Giveny — glmicosx

On differentiating with x, we get

dy
dx

— E(m]cos_lx(?n)( -1 ) _ —ym

V1—x2 V1 —x2

On differentiating again with x, we get



2

d?y ym mx

dx? ~ 1-x2 (JT-x)(1-1x9)

We want to find (1 — ;ﬁ)ﬂ— 2 & _m2y
dx? dx -
. mxy ymx 5
= ym*® — + -—my

vi—x2  1-—x2

=0
Therefore, y = g(mlcos™ x is the solution of (1—x )j : ZE —m?y
Conclusion: Therefore, y — g(mlcos™ x ig the solution of

d?y dy
(1— 12)——2d——m v

Question: 3

Verify thaty = <

Solution:

Giveny = glmieos™'x

On differentiating with x, we get

dy -1
a — E(m] cos x(?n)(

-1 ) —ym
Vi—x2/  1-—x2

On differentiating again with x, we get

d?y ym? mx

d?  1-x2 ([T—x9)(1-x9)

We want to find (1 — x )223;—2?—m2y
X

,  mxy ymx ,
= ym? — - —m?y
Vi—x2  W1-—x2

=0
Therefore, y = g(mlcos™ x ig the solution of (1—x )j : ZE —m?y
Conclusion: Therefore, y — g(mlcos™ x is the solution of

(1— xz)j—zi—v—m ¥
Question: 4

Verify thaty = (
Solution:

Giveny = (a + bx)e**

On differentiating with x, we get

dy

—— = be*™ + 2(a + bx)e™

Iy € (a x)e

On differentiating again with x, we get
d?y

e = 2be?* + 2be®* + 4(a + bx)e™

Now let’s see what is the value ofﬂ — 4_ + 4y



= 2be** + 2be®* + 4(a + bx)e®* — 4be** —8(a + bx)e*™ + 4(a + bx)e**
=0
Conclusion: Therefore, y = (a + bx)e** is the solution ofﬂ— 4— + 4y =0

Question: 4

Verify that y = (
Solution:

Giveny = (a + bx)e®*

On differentiating with x, we get

dy

— = be** + 2(a + bx)e*

dx ( )

On differentiating again with x, we get
d’y 2 2 2
axz = 2be* + 2be* + 4(a + bx)e™

Now let’s see what is the value of y _ 4_ + 4y

= 2be?* + 2be?* + 4(a + bx)e”— 4be** —8(a + bx)e** + 4(a + bx)e®*
=0
Conclusion: Therefore, y = (a + bx)e** is the solution ofﬂ— 4— + 4y =0

Question: 5

Verify thaty = e

Solution:

Giveny = e*(Acosx + B sinx)
On differentiating with x, we get

dy
a = e*(Acosx + Bsinx) + e*(—Asinx + Bcosx)

On differentiating again with x, we get

2
yV
—— = e*(Acosx + Bsinx) + e*(—Asinx + Bcosx) + e*(—Asinx

dx?
+ Bcosx)

+e*(—Acosx — Bsinx)

Now let’s see what is the value ofd_x" — 2_ + 2y

= e*(Acosx + Bsinx) + e*(—Asinx + Bcosx) + e*(—Asinx + Bcosx)
+ e*(—Acosx — Bsinx)— 2e*(Acosx + Bsinx)
—2e*(—Asinx + Bcosx) + 2e*(Acosx + Bsinx)

=0
Conclusion: Therefore, y = e*(Acosx + Bsinx) is the solution of_ — 2_ + 2y =

Question: 5
Verify thaty = e
Solution:

Giveny = e*(Acosx + B sinx)

0



On differentiating with x, we get

dy

a = e*(Acosx + Bsinx) + e*(—Asinx + Bcosx)

On differentiating again with x, we get

d?y . . .
Frri e*(Acosx + Bsinx) + e*(—Asinx + Bcosx) + e*(—Asinx

+ B cosx)
+e*(—Acosx — Bsinx)
Now let’s see what is the value of £¥ _ 28 4 2y
dx? dx -

= e*(Acosx + Bsinx) + e*(—Asinx + Bcosx) + e*(—Asinx + Bcosx)
+ e*(—Acosx — Bsinx)— 2e*(Acosx + Bsinx)
—2e*(—Asinx + Bcosx) + 2e*(Acosx + Bsinx)

=0

Conclusion: Therefore, y = e*(Acosx + B sinx) is the solution Of% - 2% +2y=0

Question: 6

Verify thaty = A

Solution:

Giveny = Acos2x — Bsin2x

On differentiating with x, we get

dy

— = —2A4s5in2x — 2B cos2x

dx

On differentiating again with x, we get
d?y

—— = —44cos2x + 4Bsin2x

dx?

Now let’s see what is the value of ¥ + 4y
dx? -

= —4A4cos2x + 4Bsin2x + 4cos2x — 4B sin2x
=0
Conclusion: Therefore, y = Acos2x — B sin 2x is the solution Of% +4y =0

Question: 6

Verify thaty = A

Solution:

Giveny = Acos2x — Bsin2x
On differentiating with x, we get

dy
— = —2Asin2x — 2B cos2x
dx

On differentiating again with x, we get

d?y
— = —4Acos2x + 4Bsin2x
dx?

2
Now let’s see what is the value of =¥ + 4
dx= y

= —4A4Acos2x + 4Bsin2x + 4cos2x —4B sin2x



=0

2
Conclusion: Therefore, y = Acos2x — B sin 2x is the solution Of% +4y =0

Question: 7

Verify thaty = a

Solution:

Giveny = ae?* + be?*

On differentiating with x, we get

dy
— = 2ae** + 2be**
dx

On differentiating again with x, we get

d?y
— = 4qe®* + 4be**
dx?
2
Now let’s see what is the value of &2 _ & _ 5,
dx?®  dx -

= 4qe?* + 4be?* — 2qe?* — 2be?* — 2qe?* — 2bhe?*

=0
Conclusion : Therefore, y = ae®® + be?* is the solution of% — % -2y =0
Question: 7
Verify thaty = a
Solution:
Giveny = qe®* + he?*
On differentiating with x, we get
dy
— = 2ae?* + 2be?*
dx
On differentiating again with x, we get
d?y
— = 4ae®* + 4be?
dx?
Now let’s see what is the value of @y _dy 2y
dx? dx -
= 4ae?™ + 4be®* — 2ae?* — 2be** — 2ae** — 2be**
=0
Conclusion : Therefore, y = ae®* + bpe?* is the solution of% — % -2y =0

Question: 8
Show thaty = e
Selution:

Giveny = e*(Acosx + Bsinx)

Ondift . thx
dy
a = e*(Acosx + Bsinx) + e*(—Asinx + Bcosx)

Ondiff s i withos



y
—— = e*(Acosx + Bsinx) + e*(—Asinx + Bcosx) + e*(—Acosx
—Bsinx) + e*(—Asinx + Bcosx)
¥4
Now-let's see-what isthe value of 2 ¥ _ o4
dx? zdx + 2y
= e*(Acosx + Bsinx) + e*(—Asinx + Bcosx) + e*(—Acosx — B sinx)

+ e*(—Asinx + Bcosx)— 2e*(Acosx + B sinx)
—2e*(—Asinx + Bcosx) + 2e*(Acosx + Bsinx)

=0
Conclusion:Therefore;y = e*(Acosx + B sinx)-istheselution-of

Giverny = e“(Acosx + Bsinx)
Ordift L ithose

dy
a = e*(Acosx + Bsinx) + e*(—Asinx + Bcosx)

e dift . i with s
y
—— = e*(Acosx + Bsinx) + e*(—Asinx + Bcosx) + e*(—Acosx
—Bsinx) + e*(—Asinx + Bcosx)
¥4
Now-let's-see-whatis-thevalueof2 ¥ _ o4
dx? zdx + 2y
= e*(Acosx + Bsinx) + e*(—Asinx + Bcosx) + e*(—Acosx — B sinx)

+ e*(—Asinx + Bcosx)— 2e*(Acosx + B sinx)
—2e*(—Asinx + Bcosx) + 2e*(Acosx + Bsinx)

Conelusion-Therefore;y = e*(4cosx + B sinx)-is-the-selution-of

Selutien:
G-iveﬁ,—y? = 4a(x + a)

i L thse
2 _ 4
Yax = ¢



yi—4a(a + x)
- y

B 4a({a + x) —4a(a + x)
y

-0
Gonelusion: Thereforery? = 4a(x + a)-is-thesolution-ofy(1 - (2)%)) = 2x 2
Question: 9

Verify-that y

Selutien:

Given-y? = 4a(x + a)

Ondih . e
2P _
Yax = ™

yi—4a(a + x)
- y

B 4a({a + x) —4a(a + x)
y

=0

ConelusionTherefore—y® = 4a(x + a)—'}s—t-he—se}&’eien—ef—y(l_(g}z)) — 27"%

On-difs . . ,
dy _
— = -1 1 ) tan 'x _ -1 ( 1 )
oo = ctan 1(1 — ytan ™ x (—
On-difh Haki . thx
d2v 1 -1 _
— = 2 tan"lx -1, —2x ) tan lx
Ix? c(=)"e + ctan " 1x (—(1“2]2 e
-1,32 1 ) tan tx
+ c(tan™'x) ((1“2]2 e

= P(Tlxz)z + ytan~'x (i) +y (tan—lx)z(ﬁ)

(1 +x2)2

New-let's see-whatisthe value of 2y 4y gy 3y
(1+x%)=+ (2x—-1)~

- 1 2xy
= ! -1, 2x -1 .32 ) 1
= y(ﬁﬁ) + ytan™'x (Hﬂ) + y(tan™" x) (1 " x2) T (1 — Iz)ta“ X

¥
—tan"'x -
(1 + 1'2)




= ()2
(sz)v + y(tan™'x) (1“2 tan™ x {1
Concluston: Therefore, . — - -7 is not the solution of

(1+ xz)dz + [21—1)—

Question+—10

On diff Hat thx ;
dy
[ 1 1 ) tan "x _ 1 ( 1 )
e ctan 1(1 )€ ytan " x(—
On-difh s nwith
dz 2 1

A 2o tan"tx 1. e ) tan” " x
Tr2 (1+x2) + ctan” " x ((1“2]2 e

-1.32 1 ) tan lx
+ c(tan™'x) ((1”@]2 e

1 -1 .. —2x
= y(;=%)° + ytan7'x (m) + y (tan™'x)? ((sz 2)

New—}et—s—see—wha{—}s—ﬂ&e—va}&e—ef—(1+l) “+(2 —1)—

1 2xy
_ 1 —1.(-2X) 1.2 J -1
y(sz) +ytanTx (—) + y(tan™* x) (1 n xz) + (1 " Iz)tan X
—tan " lx (—
(1 + 1'2)
- #(cke) -2 ()
(1+ z)v + y(tan™1x) ——) - x (=

Geﬂe}&aeﬁ'—”[lhefefefe—v = - LT Csnebthesehrbon-of

(1+ xz)d Y, (21—1)—

Question:+11

O i L thx
dy

a=abebx

i L e withose

d?

dx2=ab2ebx



O dif. . ith
dy

a=abebx

Ondif. . . ith

d?y

Ej-‘?_abEbe

1
— b? bx (_) b bxny 2
a v (abe®™ )
— (Ibz be_ ab? E,bx
=0

Goncluion Thosloroy = o ot thesoutionof 23 _ (2) ()

dx= v/ \dx



Conetusion-Thereforery = ™% + Ar + B-istheselutionofor (T2) — 1

dx?

Selutien:
Givery = e + Ax + B

S dif s thx |

—=—e" "+ A4
dx

N s o withos

Conclusion:Thereforery = e~ + Ar + B-is-thesolutionofer (22) — 1

dx?



dy
24x + 2By — =0
< dx

dy Ax
dx By

24 + 2B (dy)z + 2B d2y =10

dx y dxz/ —
LA (dyf 4

Y\ dxz dx/ B

New-lets-see-what is the vatue of y (V (£2) + (g)z) _y®

On-dif . ) ’
dy
24x + 2By — = 0
T odx
dy Ax
dx By

d}? 2 de
24 -I-ZB(—) + 2By |=—=] =10
dx - y2
A
B

d?y . (dy)z B
Y\ axz dx/



Ceonelusion-Therefore-4x> + By? = 1-isthe-selutien-of

(% +(dy)2 _dy
T\ dx2 dx B ydx

c—Xx

Giveny =

1+ex

OrdifE s those

dy = —-1-—c?
dx (1 + cx)2

Newlet'ssee-whatisthevalueof (1 + 1-2)% + (1+ yz)

2

(1 + x3)(1 + ¢?) c—x

= - +(1+
(1 + cx)? ( (l+cx))

(—1—c?—x?2—x%¢®) + (1 + c*x% + 2cx + c* + x?— 2cx)
B (1 + ex)2
=0
Coneclusion-Therefore—y = — is-the selution-of :2) %Y 2y =

Y = T (1+x9)-+ (1 +y)=0

Question:+15
Verify-thaty=—<
Selutien:

. c—X
Giveny = .
e difs . those
dy —1—c?

dx (1 + cx)2
Nowlet's-see-whatis-the-valueo£(1 + xz)g + (1 + y2)

_(1 + x3)(1 + %)

+ 1+ (== )2)

(1 + cx)? 1+ ex
(—1—c?—x?2—x%¢®) + (1 + c*x% + 2cx + c* + x?— 2cx)
B (1 + ex)2
=0
. . _ c—x . . 2@ 2y _
Conelusion:Therefore;y = ——istheselutionof (1 + x°)— + (1 + y*) = 0
Question:—16
Verify that =1
Selution:

Givery = log[x + Vx2 + az)

S dif s those

dy 1
-~ = 1+
dx  x + Vx2 + az( Vi + az)




(x2 + a2): v
CeneclusionTherefore;y = log(x + x? + a? J-is-net-theselution-of

d?y . dy 0
dxz ldx N

Question:+16
Verify-thaty=1

Selution:

Givery = log(x + Vx? + a?)
S dif - ith %

dy 1 1+ X )
dx  x + Jx2 + a2 Vx2 + a2

1
Vx? + a?
O diff e i with

d?y X

dx? (x2 + a2):
2
New-let’s see-what is the valueof% Y | &
dx? + ld.r
X + X
(x2 + @) Va7 + @

Cenclusion+Therefore;y = log(x + x? + a? J-is-net-theselution-of

d?y N dy 0
dxz  Yax T

Question+—17

q 1i£E C . TSN |
dV —3x

a = e

a 1ifE C . . ithse

dzy —3x

ﬁ = 9e¢



=0

ConelusionTherefore~y = ~3x_ig the solutionof® Y 4 & _ _
Vv e dx2+dx oy 1]

Question+17

NMerify-thaty=-—=¢

Selution:

a 1i£E C . ith s |
dV —3x

a = e

a 1i£E c e . ith s

dzy —3x

ﬁ = 9e¢




y = asin(bx + c)-H

dy
i abcos(bx+ )

¥ — —ab?sin(bx + c)(Substituting-equation—t-in-this-equation)

dx?

Py,
dx2 y

d
dZ
X

d?y
@4‘ b2y= 0

This.is 4] o diff 1 on

X = Acos(nt) + Bsin(nt)+H

dx

i —Ansin(nt) + Bncos(nt)

d?x

Free —An“cos(nt) — Bn?sin(nt)

dx 2 : } 1 i i i i
==-n (Acos(nt) + Bsm(nt))—(—S&b&mu-bmg—eq-&aEmﬂ—l—m—bms—eqﬁaﬁ&ﬁ-)
d?x .

— = —n’x

dt?

d’x

el +n°x=0

This g il o diff a1 on

y = aeP*H

d )
= — abeP*2)
dx

dzy 2 bx
@— ab-e

a2 s . .
YE: = abZeP*(ae™) (Multiplying-beth-sides-of the-equationbyy)



ay . L ) L .
—= = (abeP¥)” (Substituting-equation2-in-this-equation)

)
Yaxz =

dx

Selution:
x?—2ax +a% +2y? = a’

x%— 2ax+ 2y = 0H

2x—2a+4 dy—O
X—2at4yo o=
dy
x—a+2y£—0
dy a—x
dx 2y
dy_a—x(Zx)
dx 2y \2x

dy  Zax-—2x° (Substituti 5 £ . |

dx 4xy

dy x*+ 2y’ — 2x°
dx 4xy

2

dy 2y?-—x
dx  4xy



Question:8
Form-the-differen
Selution:

x?—2ax +a% +2y? = a*

x%— 2ax+ 2y = 0

dy
x—a+2yﬁ—0
dy a-—x
dx 2y
dy_a—X(ZX)
dx 2y \2x

dy  2ax—2x° (Substituti 9 £ . 2

dx 4xy

dy x*+ 2y’ — 2x°

dx 4xy
dy 2y? — x?
dx  4xy

This.is.t] o diff a1 on




—ahn 2_wherea-is-an-arbitrary constants:
Hy—a)i=a
HH
2 T
)

)i+ (y—a

a
(x+

0

dy
)+2(y
+ a
2(x



x+y% x+y% x+y%
X+ i EAir ol Bl B o
-1 -1 -1

2

dy dy dy dy

(de}{“r}{+ydx +<ym{§}{ym{) _(X';'ydx)
@y _ ay _

dx 1 dx 1

dy dy\* d:-’)2 ( dy)z
X— dx X+X+yd—) (—— — _yﬁ = X+y£

) Gyt (y-0 = (x+y2)

D.-l!.l
pd |

&
(
(

D..|D..
pd |

) X+y)P+ (y+x)? = (x+y3y)

Rearranging the above equation

2 2

corn () - o







xZ= 4 X y
= 4y
23x

dy
XE—Z}’

d?y dy (dy dx) _ o

Ve Tl Y




dX
d

v : X ¥ -
dx?
(d
d)z
X
— j_
X

This-is-the required-differential equation

d?y
d
y
(&
dx)
=0

0



