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CBSE Class-12 Mathematics
NCERT solution
Chapter -9

Differential Equations - Exercise 9.2

In each of the Questions 1 to 6 verify that the given functions (explicit) is a solution of

the corresponding differential equation:

Ly=e" +1:y"—1'=0

Ans. Given: y = g +1 e 1)

To prove: y is a solution of the differential equation v'—1v'=10 ......... (ii)
Proof: Fromeq. (), v'=¢* +0 =¢" and 3" =¢*

~LHS. ofeq. (i), "=y =& —¢" =0 =RHS.

Hence, y given by eq. (i) is a solution of v'"—1'=10.

2.y=x+2x+C:1'=2x—2=0

Ans. Given: V= _1;: +2x+C .......... )

To prove: y is a solution of the differential equation v'—2x—2=0 ......... (ii)
Proof:From, eq. (i),

v'=2x+2

L.H.S. of eq. (ii),

y—2x—2

(2x+2)—2x-2
=2x+2-2x-2=0=RHS.
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Hence, y given by eq. (i) is a solution of ' —2x—2=10.

3.v=cosx+C:v+sinx=0

Ans. Given: v =cosx+C ... 6))

To prove: y is a solution of the differential equation v'+sin x=0 ........ ii

Proof: From eq. (i),

V' '=—sinx

L.H.S. of eq. (ii),

v'+sin x=—sin x+sin x =0 =R.H.S.

Hence, y given by eq. (i) is a solution of v'+sin x =10,

T, Xy
4yv=-jl+x  1v'=—-

1+x"
Ans. Given: {, — /1 + _.,l; .......... (1)
. . . . . ' xV
To prove:y is a solution of the differential equation 1" = 1 -
+x°

Proof: From eq. (i),

ax -ﬂ'.".
1 =12 1 '-]ﬁ
=—[1+1’ f[1+1’ :—[1+T 2x
2" ax 2"
-
= = . (iii)
1+x°

Now R.H.S. of eq. (i)
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_ A
1+ %
X 3 .
= —~f1+x° [From eq. (i)]
1+ x°
:'I:- L]
= —‘ = :-I"
1+
.. L.H.S.=R.H.S
. o . : XV
Hence, y given by eq. (i) is a solution of 1" = ———.
1+x
5.v=Ax:ixy'=y(x=0)
Ans. Given: 1= Ax ... 6)
To prove:y given by eq. (i) is a solution of differential equation xy'= y{x = 0] cco.ee. (ii)

Proof: From eq. (i)

y'=A(1)=A

L.H.S. of eq. (ii)

=xy'=xA = Ar =Y =RHS. of eq. (ii)

.. y given by eq. (i) is a solution of differential equation x'= 1(x=0].

6.y=xsinx:xy' =y+xyx —y (x=20andx> vorx<—y|
Ans. Given: ' = XSif1 X .......... 6))
To prove:y given by eq. (i) is a solution of differential equation 7' = 1+ v/ — v+ ..(10)

Proof: From eq. (i),
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dv. . d . d
—|=1 |=x—sinx+sinx—x
ax ' ax ax

= xcosx+sinx

L.H.S. of eq. (ii)
= xy'=x(xcosx+sin x| = X" cosx+ xsinx
R.H.S. of eq. (ii)

v+ 1’1||'J." -1

= xsinx+oafx —x sin” x [Fromeq. 0]

= xsinx+ x\’x‘ |1—sin® x|

= xsin x+xyx cos x
= XS0 X+ XXCO5X
= xsin x+x' cos x
= x' cos x+xsin x

~LHS.=RH.S

Hence, y given by eq. (i) is a solution of ' = 1+ 3. /v — 1° -

In each of the questions 7 to 10, verify that the given functions (explicit or implicit) is a

solution of the corresponding differential equation:

[ ]

e

, 1 . .
T7x=logy+C:y'=——[x =1

Ans. Given: xv =log v+C ... )

Material downloaded from myCBSEguide.com. 4/8


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

To prove:y given by eq. (i) is a solution of differential equation 1'=—— ...... (ii)

Proof: Differentiating both sides of eq. (i) w.r.t X, we have

A B
v+ v(lj=—1'+0
AN
LV
= - —=-1
J
[ 1
= V| xXx—— |=—}
\ Y/
Sa-1
v =
N

I
<
Fed

—(1-2xv) Cl-x

-
T4

v

Hence, Function (implicit) given by eq. (i) is a solution of 1'= 1 .
—xv

8.v—cosy=x:(ysiny+cosy+x)y' =y

Ans. Given: V —COs V=2 ... 1)

To prove: y given by eq. (i) is a solution of differential equation
(ysiny+cosy+x) ' =y o (ii)

Proof: Differentiating both sides of eq. (i) w.r.t X, we have
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V'+(siny)y'=1

= y'(1+siny)=1

Putting the value of X from eq. (i) and value of y' from eq. (iii) in L.H.S. of eq. (i),

[ ysin vy +cosy+x) 1

S : 1
— | ySIn V+CosV+ Y —Ccosy| :
' “l4+siny
= (ysiny +1)—
' “1+sin v
. : 1 .
= y(siny+1)———— =¥ =RH.S. of (ii)
' “l4+siny

Hence, Function given by eq. (i) is a solution of | ysin v+cosv+ x|y =1.

To prove:y given by eq. (i) is a solution of differential equation 1y '+ ¥ +1=0 ....(ii)

Proof: Differentiating both sides of eq. (i) w.r.t X we have

1

= (1+p')(1+27 )=

-
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= 1 y'+ 17 +1=0 =eq. (i)

Hence, Function given by eq. (i) is a solution of p*y'+ y* +1=10

=

= I _¢ : ay . _
10.;[_: {I‘__#:E[_ﬂ-:al_.ll.._i_}_z-:[:'[}?:[:]l

ax

Ans. Given: y= a —x _XE [ —{I=-|:II| .......... 1)

-I:f-l--
To prove:y given by eq. (i) is a solution of differential equation x+v— =10 ...... (ii)
ax

Proof: From eq. (i),

dy ] iy PO
Tz f[ ':"'.l
2Ja —x
—X
= = = veeeeene (iii)
a —x

HLL.
Putting the values of y and — from eq. (i) and (iii) in L.H.S. of eq. (ii),

ax

=x+y

ax

-

I .
xta —x  ———— |
gt —x )

= x—x =10 =RH.S. of eq. (ii)

Hence, Function given by eq. (i) is a solution of x+ 71— =1(].
ax

Choose the correct answer:
11. The number of arbitrary constants in the general solution of a differential equation
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of fourth order are:
Ao

(B) 2

©3

D)4

Ans. Option (D) is correct.

The number of arbitrary constants (¢, .c,. c;. etc.) in the general solution of a differential

equation of ;¥ order is 7.

12. The number of arbitrary constants in the particular solution of a differential
equation of third order are:

A3

(B) 2

o1

MD)o

Ans. The number of arbitrary constants in a particular solution of a differential equation of
any order is zero (0) as a particular solution is a solution which contains no arbitrary

constant.

Therefore, option (D) is correct.
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