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For each of the following differential equations, determine its order, degree (if exists)

dz dx

Answer : Y (d_y) = ——0
w) " Erer

dz dz

is the given differential equation.
2 4
dy dy
u(2)' 4 ()’ -
The highest derivative is 1 and its maximum power is 4.

~ Order 1, degree 4.

Find the differential equation of the family of all non-vertical lines in a plane.

Answer : General equation of a straight line is

where a, b, c € R.

Since, the lines are non - vertical,we have b # 0
Dividing b' by equation (1),

(2)o+y+(5) =0
Aa:+y:C:0,whereA:%,C:§ ..... (2)

Total Marks : 40

20x2 =40

Thus, eventhough 3 arbitrary constants (a, b, c) are present in (1), they can be considered as 2 constants only, as above (2).

Differentiating (1) with respect to x
dy _
a+b E — 0

Differentiating again with respect to 'x' we get,
2

2
(b)%:0:>%20 [b%O] ..... (3)

This is the differential equation of family of all non - vertical lines in a plane.

Find the differential equations of the family of all the ellipses having foci on the y-axis and centre at the origin.

Answer : The equation of the family of ellipses having centre at the origin & foci on the y-axis, is given

9 2
2’—2+Z—2:1 (1)

where b > a & a, b are the parameters or a,b are arbitrary constant.

Differentiating equation (1) twice successively, because we have two arbitrary constant) we get

2 4 2ydy
a? p? dz

Again differentiating equation (2)

1, yvdy | dy dy
a? + b2 dz? dz dzb? =0

1 y d’y ay\21 _
P ) S

p? dz? b’
multiply by x
2
zy [ d%y dy
%er_?(W)Jr(_x) 5 =0 3)

Equation (3)-(2)
z | zy(dy dy ) 2
s (@) + ()

2
b2 \ dz? dx b2 b2 dzx

Taking b_12 outside, we get
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2
1 |y dy dy )" _ gyl
b {wyd:ﬁ +x(dac) yde =
d’y dy \? dy _
Y- +x(%) —yg, =0
is the required differential equation.

Find the differential equation of the curve represented by xy = ae* + be™ + x2.

Answer : Given equation of curve is

Xy = ae* + be ™ + x2 ...(1)

where a &b are aribitrary constant. differentiate equation (1) twice successively, because we have two arbitray constant.

wj—z +y(1) = ae® —be " + 2z ...(2)
d’ d d _

w@f;—l—d—i(l)%—d—z:aex—kbe T4+ 2
d’y 2dy —z

T+ - —ae® +be ¥ +2..@9)

From (1), we get £y — 22 = ae® +be * ...(4)
Substituting equation (a) in (3), we get

d? 2d
. aj_y_i_ _y

ST - — LY+ x2 — 2 = 0 which is the required differential equaiton.

Find value of m so that the function y = e™ is a solution of the given differential equation.

y+2y=0

Answer : Given = e™* is the solution of

y +2y=0..(1)
y=e™ ... 2)
% =e™.m
Ly
£y -

=y -my=0..(3)
Comparing equation (1) & (3),

we get m = -2

Determine the order and degree (if exists) of the following differential equations:

%=w+y+5

Answer : In this equation, the highest order derivative is jy

In whose power is 1.

Therefore, the given differential equation is of order 1 and degree 1.

Determine the order and degree (if exists) of the following differential equations:

d’y dy\? _ 2 d’y

ﬁ+3(5) = x“log —
2

Answer : [n the given differential equation, the highest order derivative is % whose power is 1.
i

Therefore, the given differential equation is of order 2.

The given differential equation is not a polynomial equation in its derivatives and so its degree is not defined.

Form the differential equation by eliminating the arbitrary constants A and B from y = A cos x + B sin x.

Answer : y = Acos x + Bsin x ... (1)

Differentiating (1) twice successively, we get

dy _ —-Asin x + Bcos x. ...(2)
s
% = -Acos x — Bsin x = —(A cos x + B sin x). ...(3)

dzy

pr i O as the required differential equation

Substituting (1) in (3), we get

Find the differential equation of the family of parabolas y? = 4ax, where a is an arbitrary constant.

Answer : The equation of the family of parabolas is given by y? ax = 4, a is an arbitrary constant. ... (1)
d d
Differentiating both sides of (1) with respect to x , we get 2yd—Z =4a=a= %d—z
d
Substituting the value of a in (1) and simplifying, we get d—i = % as the required differential equation.
Solve: & = (3x+y+4)2
Ty .



Answer : To solve the given differential equation, we make the substitution 3x +y + 4 = z.
. . . d

Differentiating with respect to x, we get d—Z = %—3.

dz _ 2,

4w "2 3.

In this equation variables are separable. So, separating the variables and integrating, we get the general solution of the given

So the given differential equation becomes

. . . 1 —1 [ 3z+y+4\
differential equation as \/gtan ( 73 ) =x+C

1) Express each of the following physical statements in the form of differential equation.

For a certain substance, the rate of change of vapor pressure P with respect to temperature T is proportional to the vapor pressure

and inversely proportional to the square of the temperature.

Answer : Let P represent the vapour pressure and T represent the vapour temperature.
. dp 1

Given #& D 77

[~ Inversely proportional to the square of the temperature]

d .
P _ EP G here k is a constant.
dt T2

12) Express each of the following physical statements in the form of differential equation.

A saving amount pays 8% interest per year, compounded continuously. In addition, the income from another investment is credited

to the amount continuously at the rate of Rs. 400 per year.

Answer : Let x represent the principal in the saving amount.

R=8% and N = 1.

- Int tzPNR_lexS_E
- interes 100 — 100 25

~ Given ‘Zl—? = interest + Rs. 400.

dr _ 2z
"E_2_5+400

13) Form the differential equation satisfied by are the straight lines in my-plane.

Answer : Equation of family of straight lines in my plane is y = mx - ¢ where m and c are arbitrary constraints.
Differentiating, y' = m

Differentiating again, y" = 0, is the required differential equation.

14) A curve passing through the origin has its slope e*, Find the equation of the curve.

. d
Answer : Given slope = e

dx
= dy = e"dx
[dy= [e*dz
=y=e*+c
Since the curve passes through (0, 0),
0 = e%c
= 0= 1+c
=c=-1

y = ex’! is the required equation of the curve

15)

T

dy _
Solve: 7. TY=E¢€

Answer : This is a linear differential equation
Here P=1,Q =¢e™*

cfpde=[ldz ==

I[.F =elrde — ¢z

The solution is

yel P4 [ Qel?%dz + ¢

=ye® = [e*.e’dr+c= [dx+c

fye“ =zr+c

16) Find the order and degree of ¥y + % = % f ydx

Answer : order 2 ; degree 1

17) Form the Differential Equation representing the family of curves y = A cos(x + B) where A and B are parameters.

2
Answer : M+y:0

dz?



18) Form the D.E of family of parabolas having vertex at the origin and axis along positive y-axis.

dy
Answer : p—= —
T 2y

19) Solve:% +y=1

Answer: x+log(l-y)=c

20) solve: x dy + y dx = xy dx

Answer : |xy| = ce*





