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EX

ERCISE 9.2 PAGE NO: 385

In each of the Exercises 1 to 10, verify that the given functions (explicit or implicit) are a solution of the
corresponding differential equation:

l.y=ex+1:y"-y'=0

Solution:-

From the question, it is given thaty = ex+ 1

Differentiating both sides with respect to x, we get
Y _ 2 e -
dx  dx ... [Equation (i)]

Now, differentiating equation (i) both sides with respect to x, we have,
S ) = (e

=Yy’ =ex

Then,

Substituting the values of y” and y” in the given differential equations, we get,

y’—y =e —ex=RHS.

Therefore, the given function is a solution of the given differential equation.

2.y =x+2x+C:y' -2x-2=0

Solution:-

From the question, it is giventhaty = x2+ 2x + C

Differentiating both sides with respect to x, we get

d
y' =E{:KE+EK+C)

y =2x+2
Then,
Substituting the values of y’ in the given differential equations, we get

—2X -2
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=2X+2-2x-2

=0

=RHS

Therefore, the given function is a solution of the given differential equation.
3.y=cosx+C:y" +sinx=0

Solution:-

From the question, it is given thaty = cos x + C

Differentiating both sides with respect to x, we get

d
y' = &(msx+ C)

y’ = -sinx

Then,

Substituting the values of y’ in the given differential equations, we get

=y’ + sinx

= —sinx + sinx

=0

=RHS

Therefore, the given function is a solution of the given differential equation.
4.y =1 +x): y = ((xy)(1 +x2))

Solution:-
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From the question it is given thaty =V 1+x7

Differentiating both sides with respect to x, we get,

¥ = g (VT7)

1 d
=y = m'ﬁﬁ 1+x?%)
By differentiating (1 + x?) we get,
oy 2x
AN
On simplifying we get,
; X
=y = e

By multiplying and dividing V(1 + x*)

X
=y %41 +x2

- 1+x2

Substituting the value of V(1 + x?)

X
“1+x2Y

I

=Y

Substituting the value of V(1 + x?)

. X
=¥ = 1—|—Il{2'EFF
r Xy

=¥ = 1+ x2

Therefore, LHS = RHS

Therefore, the given function is a solution of the given differential equation.

S5.y=Ax:xy' =y (x#0)
Solution:-

From the question, it is given that y = Ax
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Differentiating both sides with respect to x, we get

d
r_
y =4 (Ax)

y =A
Then,
Substituting the values of y’ in the given differential equations, we get
=xy’
=X XA
= AX
=Y ... [from the question]
=RHS
Therefore, the given function is a solution of the given differential equation.
6.y =xsinx: xy’ =y +x (\/(X2 -vy?)) (x #0 and x>y or x<-Y)
Solution:-

From the question it is given that y = xsinx

Differentiating both sides with respect to x, we get,

d
y' = I (xsinx)
=y = su‘:xa (x)+ X'E (sinx)

=y = SiNX + XCOSX

Then,

Differential Equations

Substituting the values of y' in the given differential equations, we get,

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ Uis NCERT Solutions for Class 12 Maths Chapter 9 —

The Learning App Differential Equations
Then,

Substituting the values of y' in the given differential equations, we get,
LHS = xy’ = x(sinx + xcosx)

= Xsinx + x*cosx

From the question substitute y instead of xsinx, we get,

—y + X241 —sinZx

=y +x/(y)?~ ¥)?

= RHS

Therefore, the given function is a solution of the given differential equation

y?
7.xy=logy+C: y" = ] _ - (xy # 1)

Solution:-
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From the question it is given that xy = logy + C

Differentiating both sides with respect to x, we get,

d d
dx (xy) = dx (logy)

d dy 1dy
= y.ﬁ(x) + X = 7 dx
On simplifying, we get.

14
=}y+xy’=;d—i

By cross multiplication,
=y +xyy =y
= (xy— 1)y =y’

=y =y
1-xy

=y =y
1-xy

By comparing LHS and RHS
LHS = RHS

Therefore, the given function is the solution of the corresponding differential

equation.
8.y—cosy=x:(ysinytcosy+x)y' =y

Solution:-
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From the question it is given that y — cosy = x

Differentiating both sides with respect to x, we get,

=y +siny.y =1
=y (1+siny)=1
=y =

1
1+siny

Then,
Substituting the values of y' in the given differential equations, we get,

Consider LHS = (ysiny + cosy + x)y’

1

= (ysiny + cosy + y — cosy) X Tsmy

= y(1+ siny) x TSHW
On simplifying we get,

=Y

= RHS

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

O.x+y=tany:y’y'+y?+1=0

Solution:-
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From the question it is given that x + y = tan™y

Differentiating both sides with respect to x, we get,

d d
- - -1
= (x+vy) = (tan™'y)

1
e[l

By transposing y’ to RHS and it becomes —y’ and take out y' as common for
both, we get,

=y —1]=1

[ 1
1+y?
On simplifying,

(11— (1+y%)
1+y?

|y
1+ y?

=1

y— —{1;; y®)
Then,

Substituting the values of y' in the given differential equations, we get,
Consider, LHS =y’ +y* + 1

_ y2 [_UF;ZFZ]] +yi+1

=-1-y*+y*+1

=0

= RHS

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

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U S NCERT Solutions for Class 12 Math§ Chapter_ 9-

The Learning App

dy
1‘:1.1'3_ 2xe(-aa): x+y—=0w+0
10. . T (—a, a) Y 4 ( )

X

Solution:-

From the question it is given thatY = V a‘—x?

Differentiating both sides with respect to x, we get,

y_2

Then,

Substituting the values of y' in the given differential equations, we get,

Consider LHS = x + yg

=y + "IHE—XE x_—x

Vai—x2
On simplifying, we get,

=X —X

=0

By comparing LHS and RHS
LHS = RHS.

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

11. The number of arbitrary constants in the general solution of a differential equation of fourth order is:
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(A)0(B)2(C)3(D)4

Solution:-

(D) 4

The solution which contains arbitrary constants is called the general solution (primitive) of the differential equation.
12. The number of arbitrary constants in the particular solution of a differential equation of third order is:
A)3(B)2(C)1(D)0

Solution:-

(D)0

The solution free from arbitrary constants, i.e., the solution obtained from the general solution by giving particular
values to the arbitrary constants, is called a particular solution of the differential equation.
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