Class XII Chapter 9 - Differential Equations Maths

Xy

a b

Answer

X v

—+==1
a b
Differentiating both sides of the given equation with respect to x, we get:

1y

=0
a  bdx

:>l+l)"— 0
a b

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

1

D+—y"=0
b
1,

= —y =0
b

= " =0

Hence, the required differential equation of the given curve is* = 0.

.L'? - u{h? —x ]

Answer

y= u{h? —x ]

Differentiating both sides with respect to x, we get:
E‘L'L: =a(-2x)

= 2y =-2ax
= ' = —ax A1)

Again, differentiating both sides with respect to x, we get:
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Yoy +w'=-a
:>{}"}:——_1'_1'”=—u A2)
Dividing equation (2) by equation (1), we get:

(_v']: + " _ -a

» —ax
= "+ _1.'{_1-'}: —-w' =0

This is the required differential equation of the given curve.

v=ae +he™

Answer

V= ae’” +pe " A1)

Differentiating both sides with respect to x, we get:

y'=3ae™ = 2be™ .(2)

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

V' =9ge™" +4be .(3)

Multiplying equation (1) with (2) and then adding it to equation (2), we get:
['Ew.*“ +2be™" }+ ['3.;4'::“' —2be " ] =2y+)

= Sae’ =2y+)'

X

v 2y+Y
— ae’ =

5
Now, multiplying equation (1) with equation (3) and subtracting equation (2) from it, we
get:
(3ae™ +3be™" )~ (3ae™ ~ 2be ™" | =3y~ )’
= She " =3y -y’
3y=y

5

2x

= he " =

Substituting the values of @€ and be ™" iy equation (3), we get:
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Cy+y), ,Gr-)

W= 0.
' 5 5
o 1By+9y" 12v—4y
=" = -
' 3 3
e J0y+54
3

=y =6y+)’
=y =y =6y=0

This is the required differential equation of the given curve.

y=e" {u +bx)

Answer

y=e {a+bx) el 1)

Differentiating both sides with respect to x, we get:

V=2 (a+bx)+e b

= V' =e"(2a+2bx+b) ~(2)

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

get:

V' =2y=e"(2a+2bx+b)-e" (2a+2bx)

= ¥ -2 =bhe™" .(3)

Differentiating both sides with respect to x, we get:

Vi =2y = 2be™ )

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

¥ =2y
V=2
= =2y =2y =4y

=2

=y =4y +4y =10

This is the required differential equation of the given curve.
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y=e"(acosx+bhsinx)

Answer

v=e¢" (acosx+bsinx) el 1)
Differentiating both sides with respect to x, we get:
V'=e'(acosx+bsinx)+e’ (—asinx+bhcosy)

=y =e [{ a+b)cosx—(a—b)sin .x]

=
2

Again, differentiating with respect to x, we get:

N

¥ {="| (a+b)cosx—(a—b)sinx ]—e‘ —(a+b)sinx—(a—b)cosx |
y=e" [Zh cosx—2asin ,'n.']
" =2¢" (bcosx—asinx)

N

) . _
=-=e (hcosx—asinx) A3

Adding equations (1) and (3), we get:
Ve % =g [{ a+bjcosx—(a—b)sin .r]

1
= y+—=y
2

[}
= 2y+y" =2y
=" -2y"+2y=0

This is the required differential equation of the given curve.

Form the differential equation of the family of circles touching the y-axis at the origin.
Answer

The centre of the circle touching the y-axis at origin lies on the x-axis.

Let (a, 0) be the centre of the circle.

Since it touches the y-axis at origin, its radius is a.

Now, the equation of the circle with centre (a, 0) and radius (a) is
{_r—u}: +y'=a’,

= x° +_1': = 2ax 1)
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-
raf

Differentiating equation (1) with respect to x, we get:
2x+ 20 =2a
=x+w=a

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

-

4y =2{x+ 0 )x
= x +y =2+ 2
= 2xp +x =y

This is the required differential equation.

Form the differential equation of the family of parabolas having vertex at origin and axis

along positive y-axis.

Answer
The equation of the parabola having the vertex at origin and the axis along the positive

y-axis is:

x’ = dav A1)
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o
-

Vi |
Differentiating equation (1) with respect to x, we get:
2x=4m 2]

Dividing equation (2) by equation (1), we get:

2x  day’

x day

= xy' =2y
= xy' =2y=0

This is the required differential equation.

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

origin.

Answer

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

as follows:

+—=1 . 1)
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Yy
o

X X

- BT -
Y'Y

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

-2 % ) (2

Again, differentiating with respect to x, we get:

1 v+
N

. o _ — '.j
b o
= 1‘ i+ ]ﬁ ( v+ 1'1'"}= 0
Y el .
1 1 2 )
——=——V  + ¥
h- a- {'L o }

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

x{—”]—_,(f_.;.-’]: + II.:I.'"]:| +% =1)

= —x(y) —ap" )y =0
= x"+x () -y =0

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

Answer

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

axis is:
R .
=== A1)
a- b
Y4
X ¥
- = -
o |

Differentiating both sides of equation (1) with respect to x, we get:
2x Iy
———5—=0
a h”
o

=0 ol 2)

y

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

| S L s
P A AL/ A |

- b

1

Substituting the value of a’ in equation (2), we get:
X 2 VY
() " )= =0
b [ J + ) b

=3 [:,L"]: +xp - =0

= 0"+ .r{_r'}: —w'=0
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This is the required differential equation.

Form the differential equation of the family of circles having centre on y-axis and radius
3 units.

Answer

Let the centre of the circle on y-axis be (0, b).

The differential equation of the family of circles with centre at (0, b) and radius 3 is as
follows:

Ca(y-b) =3

:>:n':+|:l1.'—h}j:9 (1)

e
lfx

&)

Y'Y

Differentiating equation (1) with respect to x, we get:
2x+2(y=h)-y'=0
= (y-b)y'=-x
= y-h= _1
.‘I

Substituting the value of (y — b) in equation (1), we get:
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= (x=9)()) +x7=0

This is the required differential equation.

Which of the following differential equations has”

d'y

+yv=10
A, ¢

d’y a

y=0
B. dv’

d*y
c. v’

+1=0

"y
2 1=0
D. dx’

Answer

The given equation is:

_],.-=|'_'|(;'IL bo,e A1)
Differentiating with respect to x, we get:
dy . .

—— =g =0,

dx

Again, differentiating with respect to x, we get:

=ce’

Fo,e

X
as the general solution?
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d v . -
——=ce +c,€
de”

d v

dx’

T

=¥
2.,
= ——y=0
frie
This is the required differential equation of the given equation of curve.

Hence, the correct answer is B.

Which of the following differential equation has-¥ = * as one of its particular solution?

dy L dy
- XT XY =X
A, dx dx
d*y cly
ok X = XY = X
B. ¢ ax
?rl s v
‘ 1 X" ) +xy =10
c. dx’ dx
v ey
‘ 1 +x—+xy=0
D. v dx
Answer

The given equation of curve is y = x.
Differentiating with respect to x, we get:
jl N
Yy (1)

dx

Again, differentiating with respect to x, we get:

d vy
=0 -(2)
e’
i°y fy
‘ 1 ., and &
Now, on substituting the values of y, dlx dx from equation (1) and (2) in each of

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

correct.
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d v

1 —X i*u':lﬂl—r [+xx
de dx

Hence, the correct answer is C.
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