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Important Questions - Differential Equations
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Section-A

2
1) Write the order and degree of the differential equation (% )3 -55-3+6z0.
L
2) Write the other and degree of the differential equation j—z + sin(j—;’) =0.

2 3
3) Write the degree of the differential equation (‘; 5) + (%) +4=0
12

2.\ 2 4
4) Write the degree of the differential equation g3 (%) +z (@) =0
i
5) . . . . d%y 3 dy 4
Write the degree of the differential equation : z (d—) + y(—) +22 =0
Section-B
6) Obtain the differential equation of the family of circles passing through the points (a,0) and (- a, 0).

7) Solve the differential equation d— = e Y+ ze V.

8) Solve the differential equatlon =2 \/1 cos T

14-cos x

9) Find the general solution of differential equation log (%) =z+1

10) Find the general solution of differential equation
ﬁ _|_ — p
x y=e
11) Find the general solution of differential equation
d
m% +y= z2.
Section-C
12) Find the particular solution of the differential equation: log (%) = 3z + 4y, given thaty = 0 whenz = 0.

13) Form the differential equation of the family of circles having centre on y-axis and radius 3 units.

14) AHomogeneous differential equation of the form — =h ( ) can be solved by making the substitution: (A)
Y=oz (B)y = yz(C)z = vy (D)wzy
Section-D

15) Solve: cos x% +y = sinx, given that y =2 when x=0.
16) Solve the differential equation : 2ye*Y dx + (y - 2xe*’¥) dy = 0
17) Solve the differential equation: (x-y3) dy +y dx=0.
Section-E
18) Find the particular solution of the differential equation : xX2dy = y(x + y)dx =0, when x=1,y = 1.
19) Show that the differential equation
¥ sin (%) 4z — ysin (2 ) = 0is homogeneous. Find particular solution of this differential equation, given

dz
thatx=1wheny= = 7
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Section-A
1) Order=2; degree =3.
2)
Highest order derivative is %. Hence, order of differential equation is 1. Equation cannot be written as a

polymial in derivatives. Hence, degree is not defined.
3)
(f_;)z + (% )3 + 4 = ( Inthe given differential equation, the power of highest order derivative i.e.,
t
&2s _ 9 .. ltsdegree=2
dt?
4)
. 2 N2
Given 3 (ﬂ) i

da?

(ﬁ)4 — ¢ The highest order derivative s (dz_y) and its power is 2. So, the degree
dz dz?

of differential equation is 2.

5) The highest order derivative is 2y and its power is 3. So, the degree of differential equation is 3.

dz?
Section-B
6) 22 + (y—b)® = a® + b
orz? 4+ y? — 2by = a? . (i)
= 2x+2ys—zd—2b3—i’ — 2b
~ oop— 2x+2yd—z

dy
dz

Substituting the value in eqn. (i),

(x2—y2—a2)j—z—2xy:0
dy

N 2=tV 4 geV
dz
=eY[e® + z]
d
= % =(e*+xz)e ¥

= [evdy= [(e* +z)dz
= eV=e€"+ m—Q +C
o \/1 cos &
l+cosz
Integratlng both the sides,

Jdy= [/t da

2sin? £
fdy—f\/ e

cosz = 2cos? ——1 and cosz =1 — 2sin® —}
fdy—ftanida:
y = —2logcos T +c

T |

logcos & +¢



9) log(j—i’) =z+1
dy — s+l
= Pl ert
= dy=e"tldx
Integrating both the sides,
[dy= [e*Tdz

= y=etlyC
10) %ﬂ/:eﬂ
Let%+Py:Q
WhereP=1,Q=¢eX
y(I.F.)= [I.F.xQdz
= I.F.=elPix — ofPdz — oz
=  ye* = [e*.e*dr = [dx
= ye=z+C
11) xj—g+y:ez
Divide by x both the sides,
%-F%:x
- tPy=Q;
WhereP:%,Q:x
[F.=elPiz — o] T — clogz —
y(I.F.)=[Q.I.F.dx
vy = [z.xdz = [2?dz
= ym:%s—i-C
> = de e S

Section-C
12)
The given differential equation can be written as: %
% — 3% oty = e ¥.dy = e3*dx
Integretating, [e %dy = [e*dz +c = {Zy = Egﬁ +c =
4e% +3e M +12c=0 ....(1) When x=0,y=0. ..

= edttdy

| Variables Separable

4(1)+3(1)+12c=0 = c= =~ Puttingin (1),4e3* + 3e~% — 7 = 0, Which isthe

12
reqd. particular solution.

13)

Let the equation of the family of circles be: 22+ (y— oz)2 =9

W.r.tx,2w+2(y—a)%:0:> y—a=—-=.
m2:(9—x2)y’2 = (9—m2)y’2—m2:0:>
required differential equation.

14) Ppart (C) is the correct answer.

Section-D

Puttingin (1),22 +

..(1) Diff.

2
=9 =

()

(2 —9) y/* +2? =0, Whichis

15) Substitutingin (i) we get (sec x +tan x)y =sec x +tan x - x + 1 is the required nsolution.



16) ev = —%log\y\ +c= eV = %log|y| -+ c is the required solution.

17) = yx= Z_4 +e = X= %3 + ¢ isthe required solution.
v

Section-E
18) The given D.E. is x2dy +y(x +y)dx=0 . (i)
whenx=1,y=1
2
From (i), j_y — zy;y .. (i)
Put, y=wx
dy dv
= % = ’U+ .’If% -
From (ji), v 4 g & — zvztvz”
dm2 2,2 ZZZ
dv __ —vz‘—viz“—vr
= P E—
= x% = —2v—?
dv dz
= v(v+2) T
i1 _ 1 de _
= 3 [v U+2] dv + ” 0

Integrating it we get
3 [logv —log|v 4 2|] + logz = Cy

= log |vi—2\ +logz? = 2C;
= log [yfh 3;2} =0
2
= log[;fzz] =C
= log|{5|=C= C=log}

ya? 1 1
log L/Jr_h] = log
= 3yx’=y+2x

3yx?-y=2x
y(3x2-1) = 2x
2z

Y=1323



19) The given differential equation is :

a:j—zsin(%) +z —ysin(%) =0

= ysin(%) —z = xiysin(y)

dx T
o vin(L)— ()
= &4 _ T )
dz T sin (%)
f(@,y) = 5 — cosec ()
Now, put z = Az, y = Ay, then
_ M Ay
f Az, Ay) = T — cosec (E)

= %—cosec(y)

z
=f(x,y)
So, itis homogeneous
Now, puty = vx in equation (i).

On differentiating both sides w.r.t. x, we get

dy dv
dx _U+xdx
i dv _ove 1
Now from (|),v+;cdz == = (Z)
T
= g&-=_
dz sin v
i — [dz
= fsmvdv—f -

= cosv =logl|z|+C

= cos(£) =loglz|+C

Itis giventhatx=1landy=y = 7/2
>0 cos @ = C + log|1]

= (C=0

= cos (%) =log|z|

Hence, required solution is

cos (%) = log |z|



