Class XII Chapter 9 - Differential Equations Maths

v=e"+I1 oy =y' =1
Answer
y=e" +1

Differentiating both sides of this equation with respect to x, we get:

£= d (c‘+|]|

dy

= =e' A1)

Now, differentiating equation (1) with respect to x, we get:
e d

E[.L'J?': {C‘?T}

dx

= y'=¢"

Substituting the values of ¥ and Vi the given differential equation, we get the L.H.S.

as:
y'—y'=¢" —e"=0=R.H.5.

Thus, the given function is the solution of the corresponding differential equation.

y=x"+2x+C Dy =2x-2=10
Answer
y=x"+2x+C

Differentiating both sides of this equation with respect to x, we get:

¥ = ;—i{x +2x+ (.‘]

=y =2x+2

Substituting the value of* in the given differential equation, we get:

Y -2x-2=2x+2-2x-2=0

L.H.S. = = R.H.S.

Hence, the given function is the solution of the corresponding differential equation.
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y=cosx+C D v +sinx =0
Answer
y=cosx+C

Differentiating both sides of this equation with respect to x, we get:

d )
V'=—/(cosx+C
v (eosvec)

= ¢ =—sinx
Substituting the value of ¥ in the given differential equation, we get:
LHS = _1"’_ Siﬂ .".‘ = _Sin .1.‘ +Si|‘| X ='D = RHS

Hence, the given function is the solution of the corresponding differential equation.

— . XV
y=al+x =
|+ x
Answer
y= M+ x°

Differentiating both sides of the equation with respect to x, we get:
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v = .\."']-i-'n'
. cx(- )
, | i
V= '(—“-i—.‘t'}
24J1+x7 dx
, 2x
Yy =
21+ 2"
, x
-:ll = -
Jl+x
' X f 2
=y = w4+
[+ x°
' X
=y = —-3
[+ x~
,_xy
=¥y =——
1+ x°
-+ L.H.S. = R.H.S.

Hence, the given function is the solution of the corresponding differential equation.

y=Ax D x'=p(x#0)

Differentiating both sides with respect to x, we get:
d

p'=—( Ax)

' r;f_t{ ’

= ' =A

Substituting the value of ¥ in the given differential equation, we get:
LHS. =xy'=x-A=Ar=y=RHS,

Hence, the given function is the solution of the corresponding differential equation.

- 1
y=xsnxy Xy =+ ,'l.'\;'.\‘" -V [.'r #0andxy>vorxy< —j']

Answer
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¥=xsinx
Differentiating both sides of this equation with respect to x, we get:
d :
y'=—(xsinx)
el
.. d d .
= V' =sinx-—(x)+x-—(sinx)
el fehs :
=y =sinx+xcosx
Substituting the value of ¥ in the given differential equation, we get:
L.H.S.=x' = x(sinx + xcos x)
= xsinx+x° cosx

- f 5
=y+x -yl=sm x

o
=y+x I|1 |l]

=yt —x

=R.H.5.
Hence, the given function is the solution of the corresponding differential equation.

¥

=X (xy=1)

xy=logy+C 1 y'=
1—xy

Answer

xy=log v+C

Differentiating both sides of this equation with respect to x, we get:
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d d
—(xp)=—(log y
ufr{ Y) fl‘fr{ gy)
o dy 1 dy
= yp—(x)+x—=—
dx dv oy

I,
= y+xy'=—y
N

=y +xry =y

= (xy—1)y" = -y’

i 1‘3
= .]_' = =

~+L.H.S. = R.H.S.

Hence, the given function is the solution of the corresponding differential equation.

y—Ccosy=x
Answer
y—Ccosy=x

(vsiny+cosy+x)y =y

(1)

Differentiating both sides of the equation with respect to x, we get:

= VY +siny-y =1
= y'(1+siny) =1
, 1

=y =—
I+smy

Substituting the value of in equation (1), we get:
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L.H.S.=(ysiny+cosy+x))
1

=(ysiny+cosy+ y—cosy)x——
[ +sin y

= | 1+sin ¥)-
'1{ } 1 +siny

=1

=R.H.5,

Hence, the given function is the solution of the corresponding differential equation.

Answer

x+y=tan"y

Differentiating both sides of this equation with respect to x, we get:

b i 4
—(x+v)=—0/tan " ¥
finy : } fﬁ'{ ’ }

, | ;
=1+y= — ¥
1+

=y’ : ~—-1|=1
L 1+)°

[1-(147)

1+ y°

S P
1+

Substituting the value of in the given differential equation, we get:
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L A =(1+7) ]
LHS. =y V' +y +l=y | ————= |+ +]

'..-I
=-1-y" +3" +1
=0
=R.H.5.

Hence, the given function is the solution of the corresponding differential equation

y=+a -x'xe(-a.a) ! J~‘+J"‘—{y:ﬂ[}'iﬂ]
dly
Answer

y=va' -x’

Differentiating both sides of this equation with respect to x, we get:

dy oy
dy | di .
dy  2Jgt —x7 dx :

dy
Substituting the value of d% in the given differential equation, we get:

dy —  —x
L1 I.S,=x+vy'd;‘=x+m"a' — X e
»

Ja -
=X—X
=0
= RH.S,

Hence, the given function is the solution of the corresponding differential equation.
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The numbers of arbitrary constants in the general solution of a differential equation of
fourth order are:

(A)O0O(B)2(C)3 (D)4

Answer

We know that the number of constants in the general solution of a differential equation
of order n is equal to its order.

Therefore, the number of constants in the general equation of fourth order differential

equation is four.

Hence, the correct answer is D.

The numbers of arbitrary constants in the particular solution of a differential equation of
third order are:

(A)3(B)2(C)1 (D)o

Answer

In a particular solution of a differential equation, there are no arbitrary constants.

Hence, the correct answer is D.
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