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CBSE Class-12 Mathematics
NCERT solution
Chapter -9

Differential Equations - Exercise 9.3

In each of the questions 1 to 5, form a differential equation representing the given

family of curves by eliminating arbitrary constants a and b

X v
1. —+==1
a b
x ¥
Ans. Given: Equation of the family of curves —+=—=1 ......... @

a o

Here there are two arbitrary constants a and b, therefore we will differentiate both sides

two times w.r.t. X,

= L lag
a 0 ax

— l__—li .......... (ii)
fi] 8 ax

Multiplying both sides by —&.

-
4

o
ax

ot

=), which the required differential equation.

[ ]

2. v =alb* —x*|
Ans. Given: Equation of the family of curves V- = @&  —x" | woo...... 6)
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Here there are two arbitrary constants a and b, therefore we will differentiate both sides two

times w.r.t. X,

av . .
= 2y —=all0-1x)=—lax

A

=> Jr.. i V. — _|_ - | }-IL.-
ax [ ax” L ax ) J

2y - TN a
= X —=TxX — | =V.—

ax” \ X J.' ax

2y Cay\” Fey)
= 0—+x — | —1.—=0

ax” \ X ax
3. v=age& +bhe™”
Ans. Given: Equation of the family of curves v = g&~ +hg™ covene.. 1)

Here there are two arbitrary constants a and b, therefore we will differentiate both sides two

times w.r.t. X,
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d-'l.-' T
= —=3ae

ax

—2he (ii)

Again differentiating w.r.t. X

Again multiplying eq. (ii) by 3 and subtracting it from eq. (iii), we get

d*v _dv
———3—=10beg™" . (v)
ax” ax

Now, eq. (v) + 2 eq. (iv) gives,

d*v _dv v :
- 3242 X 3y =10k —10be™

ax L

L =

Ay Ldv L dv
S D B Y S

=
- 4 - -

a1
i
&

Ans. Given: Equation of the family of curves 1 = e’ [a+5x) e (i)

Here there are two arbitrary constants a and b, therefore we will differentiate both sides two

times w.r.t. X
'ﬂl-.:l'- .-al- ::-I:' ; Ix 'ﬂl ; .

= —=,—e ||latbx|+e” —|a+bx]
ax  \ ax J : ax :

=
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ﬂil,.' o . = e
= — =21 |a+bx|+e b
e : .
HLL. T . .
= — =21v+be” [Byeq.@]...... (ii)
ax
Again differentiating w.r.t. X,
> & -:_I: =22 4+ 2ha T (iii)
ax” dx
av 1y
Now from eq. (i), — — 21 = he™*
ax
Putting this value of jz=* in eq. (iii),
> EY 2@ & gy
dx* de  \dx )
= 2V @%@y
ax” ax ax
dh v
= ——4—+41v =0
ax” ax
5.v=¢ (acosx+bsinx)
Ans. Given: Equation of the family of curves v =¢" [ @cos x+5sin x) e @

Here there are two arbitrary constants a and b, therefore we will differentiate both sides two
times w.r.t. X

_-'- ﬂl- ﬂ-‘\: . I . L l i
= —= —¢ ||acosx+bsinx|+e |—asinx+bcos x|
de \dx ' ' '

adv .. L , .
— —=¢ |acosx+bsinx|+e |—asin x+bcosx)|

ax
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Qv v : - . )
— —=1+¢& |—asinx+ocosx| [Byeq. @]...... (i1)
e : .

Again differentiating w.r.t. x,

a1 S , ) . .. o
= —— =—+¢g |—asmx+ocosxy|+e |—gcosx—osn x|
ax’ dx ' ' ' '
afl}. ., fﬂ:L -: . o .
= —F=—=+, ——V —¢ |acosxrisinx|
axs  ax Lax ) ' '
d'y . dv .
= —— =2 —y—y [Byeq (]
ax ax
S L
ax” ax

6. Form the differential equation of the family of circles touching the } —axis at the
origin.

Ans. It is clear that if a circle touches y-axis at the origin must have its centre on x-axis,

because x-axis being at right angles to y-axis is the normal or line of radius of the circle.

Therefore, the centre of the circle is (r,0) where r is the radius of the circle.
Equation of the required circle is | x— r_']: +y— [jl_']: =

= X4+ 2rx 4t =1

= X4+t = 2 e @

Here r is the only arbitrary constant.

differentiating w.r.t. X, we get

ay .
2x+2v =27 s (ii)
ax
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Y

(r.0)

Putting the value of 2r from eq. (i) in eq. (i), we get

x +v = 2x+2v— X
" ax
., dv
= x +yv =2x +21a—
ax

= lxy—+x" = y°, which is the required differential equation.
ax

7. Find the differential equation of the family of parabolas having vertex at origin and

axis along positive y-axis.

Ans. We know that equation of parabolas having vertex at origin and axis along positive

V—axisis ¥ =4dgv

Here a is the only arbitrary constant. Therefore differentiating w.r.t. X, we get
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Y

> X

= Jy=__ ay [From eq. ()]

VvV oax

— 21 =0, which is the required differential equation.

e

8. Form the differential equation of family of ellipse having foci on y-axis and centre at

the origin.

Ans. We know that equation of ellipse having foci on y-axis i.e., vertical ellipse with major

. e ¥x .
axisasy-axisis = _ 4+ =1 .ceeene. 1

a b

Material downloaded from myCBSEguide.com. 7/13


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

—> Major Axis
« &)

TF Focus
X AR —3 X
50§ of [bO |

Minor Axias

Focus
0, - &)

‘ri

Here there are two arbitrary constants a and b, therefore we will differentiate both sides two

times w.r.t. X,

= —lv—+—=2x=10
a’ de b7
2 adv 2
= S V—=——=X
a  dx b
al'.L.
—= —= V— = ——= X e (ii)
a  dx b

Putting the value of — from eq. (iii), in eq. (ii), we get

1 dv_ 1| d'y [ay)
TV —=—7 Y03 0| ¥
a X a axs o ax)
&y dv  (av
= V—=x—F1Xx —
ax ax” a‘r;'
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9. Form the differential equation of the family of hyperbolas having foci on x-axis and
centre at the origin.

Ans. We know that equation of hyperbolas having foci on x-axis and centre at origin is

-'t.h —;L._h =1 .......... 1)
a b
A
—3 Conjugate

Axis
(- a, 0)
F,(Focus)
) 9 /\H "
rAnNsSvYerss
(Focus) (a 0) s

Here there are two arbitrary constants a and b, therefore we will differentiate both sides two
times w.r.t. X

1 1 av
= —2x——2v—=0
a’ b dx
2 2 av
:\: _-'I.-_ = |:L T
a’ b*  dx
1 av
:ﬁ _— = = -Lf .......... (11)
a T dx

. . v. &-:L
= —l=—=1—"+— —
- - ax
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—_ — = — 1V —= — | | ceeeeeeens (111)
a b dx \dx)
Dividing eq. (iii) by eq. (i1), we get
dy (av)
Vot
1 7 dx \dx)
X ay
Y=
ax
| @y (aY|_ &
= X\ V==t — | (=¥—
| ax x ) J x
= _1:|,-£+ _1;- E b — li =(J, which is required differential equation.
ax” L ax f-! ax

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

Ans. We know that on y-axis, x=1{).

" Centre of the circle on y- axis is [, 3.

. Equation of the circle having centre on y-axis an radius /5 unit is

(x=0) +(y=58) =(3)

Here /5 is the only arbitrary constant, therefore we will differentiate only once.

. . d .
= 2x+2{v-G)—(y—-F)=0
. PR .
. v
= 2x+2(y—-5)—=0
' " dx
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= 2(v-fFl—=-2x
L ax

—2x -x

y—P=—n==

= LGy al

Tdv dx

Putting this value of ( v— /3 in eq. (i), we get

- x
v +——=9
=> ! d.L "l"
\ahx

r HLL."'- = . I HLL.‘-.I"
= x| —| +x =9 —

\ X | ax J.-'

- i -ﬂil.-.‘\" i -I:ILL.‘.\" -

= x| = -9 = +x"=

g c:.-'xg' 4:::'.1:"

. . ...-m..\'.hll. .
= (x*=9) == | +x' =
- Nodx )

11. Which of the following differential equation has v =ce" +¢c.e”

solution:

(A)

adv
- .,: +.}':D

Material downloaded from myCBSEguide.com.

-
-

as the general

11/13


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

-
-

d

Fed

® LY 1o
ax
Ans. Given: v=oc8" +0,8 7 s )
— =g +ee o [—ll=ge —ce”
ax -
dy , I ; B
= —— =g —ce (—l)=¢e +ee”
ax” -
— ﬂl_ 1 =y [Fromeq. ()]
ax
d'y
= - ~ —1 =|:|
ax

Therefore, option (B) is correct.

12. Which of the following differential equations has 1= X as one of its particular

solutions:
d*v . dv

A) ——x"—+xy=x
ax” ax
dv v

B) —— +x—+xm=x
ax” ex
ﬂi: 1 - !

€ ——x —+x=0
ax” ax
d'v v

M — +x—+xy=0
ax” ax

Ans. Given: V= X
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On putting these values in the given option, we get the correct answer in option (C).

iy |
i

L.H.S. of differential equation of option (C) = a 1 _ 1E +xy
ax” dx

= 0—x" (1) +x(x)

= —x'+x" =0

= R.H.S. of option (C)

Therefore, option (C) is correct.
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