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Previous Years Questions (1983—2011)
Segment-wise

Ordinary Differential EQuations and Laplace Transforms

(According to the New Syllabus Pattern) Paper - 1

d’y dy
X—= + X- 1—— X
Solve ™ (x-1) y=

Solve (y?+yz) dx+(xz+2z?) dy + (y*—xy) dz = 0.

d’y ., 0y
+y=t

e dt y =1 by themethod

of Laplace transform, giventhat y =-3whent=0,y
=—1whent=1.

Solve the equation

d2
Solve de +y=SecX.

u
Using the transformation Y = v solve the equation

X y@+ (1+2k) yC+xy =0.
Solve the equation (D*+1)x =tcos2t ,

given that x, =x =0 by the method, of\[faplace
transform.

Consider the equation y¢+5y*="2. Find that solution
f of the equation whieh'satisfiesf (1) = 3f ¢ (0).
Use Laplace transform to solve the differential

. _y®_do
equation /& 2X¢+X—e[,8—a‘+a such that

X(0) =2%%0) =- 1.
Foritwo)functions f, g both absolutely integrable on

(=5 ) , define the convolution f * g.

i L(f), L(g) are the Laplace transforms of f, g show

that L (f* g) = L(f). L(g).

Find the Laplace transform of the function
| 1 2mp £t<(2n+2p

f(t)= {-1 @w1)p£te @n+2p

d’y dy
Solve the equation Xy +(Lx) WY + €
If f(t) =t71, g(t) = t+ for t=>Obut f(t) =g(t) =0
for t £0, and h(t) = f %, g,.the convolution of f, g

show that and p, q are
h(t) — qp)qq)t[ﬂql,t 3 O
Gp +0)
positive constants. Hence deduce the formula
LEpGa)
B(p,q).=
Ep+a)
. . _d?y _dy .
Solve the differential equation o -2 v 2e* §in

X.
Show that the equation (12x+7y+1) dx + (7x+4y+1)
dy = O represents a family of curves having as
asymptotes the lines 3x+2y—1=0, 2x+y+1=0.

Obtain the differential equation of all circlesinaplane

d y11+aedyoP dyaai’y o _
|
dx® f 8dx;ap dxgdx a

1989

Find the value of y which satisfies the equation (xy*—

d
y*x%) + 3xy? d—i =0; given that y=1 when x = 1.
Prove that the differential equation of al parabolas

dafys”
dxEdX 5

lying in a plane is

Solve the differential

3 2
d 33/ d ¥—6g:1+x2.
dx® dx dx

equation
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1990 v Solve the differential equation
d? d d
v (@ If the equation | ™+a| ™+........... +a,= 0 (in de— d—y—5y xe™, giventhat y =0 and d—izo,
unknown | ) hasdigtinct rootsl | , ............. |, Show when x = 0.

that the constant coefficients of differential equation

dny dn-ly dy

S ta— Fo, +a  ——+a,=b hasthe
o k™ b X v Bysdiminatingthe constantsa, b obtain the differ&tial
most general solution of the form equation of which xy = ag* +be™ +x2 is aollition.
Y=CX) +CEX+CE + Cne_' . v Find the orthogonal trajectories of/the,family of
wherec,, c, ....... c, are parameters. what is ¢,(x)? semicubical parabolas ay?=x?, whefe asis a variable
v (b) Analyse the situation where the | — equation in parameter.
(a) hasrepeated roots. v Show that (4x+3y+1) dx € (3x+2y+1) dy = 0
v Solve the differential equation represents hyperbolas havingathe following lines as
d g asymptotes
2/+2X Yiy=0is explicit form. If your x+y =0, 2x+y+1 =0y (1998)
d dx v Solve the following differential equation y (1+xy)
answer contains imaginary quantities, recast it in a dx+x (1-xy) dy 0.
form free of those. v Solve the following differential equation (D>+4) y =
1
v Show that if the function - f(0) can be integrated sin 2x giventhat when x = 0 theny = 0 and ;ﬂ =2,
X

v Solve(D*1)y = xe* + cosx.

(w.r.t‘t"), then onecan solve Y (%), for any given

dx v SolWE (x’D?+xD-4) y = x2
f. Hence or otherwise.
dx 3x- y+6
v Show that the system of confocal conics
dZ
v Verify that y = (sinx)2is a solution of (1-¢) dle X ¥ ~1 is sif orthogonl
a’+l b+ gona
dy =2. Find also the most generalsolution. i 16 1]
X—= 0
dx J v Solve l’y?+—++cosyrv)dx + {x+logx—xsiny}
i Xg
=0.
¥
solve 3 +wzy = t and discuss the nature of
v If the equation Mdx + Ndy = O is of the form f, (xy). v ve dx? by =acoswt and discussthe nature o

solution asw® w;,.

ydx +f, (xy). x dy = O, then show that Mxi Ny isan
integrating factor'provided Mx—Ny?* O.

v Solve the differentia equation.
(x>—2x42y?) 8 + 2xy dy = 0.

v  Giverrthat*the differential equation (2x3y? +y) dx —
(x8y=3x) dy = 0 has an integrating factor of the form

v Solve (D4+D*1)y = eyoosgﬁo

v Solve & + x sin 2y = x3cosY.

xkyk=find its genera solution. dx
ve &Y _my =sinmx laP Q6
v Solve dx* y ' v Show that if 68.”7—&— isafunction of x only
v Solve the differential equation e
dy _dly dy dy+4y . say, f(x), then F(x)=ed "™ is an integrating
dx* ax® ax? dx factor of Pdx + Qdy = 0.
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3
v Solve X —
dx®

Find the family of curves whose tangent form angle
P/ with the hyperbola xy = c.
Transform the differential equation

2

d’y

dx?
having z an independent variable where z = sin x and
solve it.

dy . .
cosx+d—ysmx- 2ycos’x =200’ X into one
X

d2
If e

+%(x—a):0, (a, b and g being positive

dx
constants) and x = & anda =0 when t=0, show that

x=a+(at- a)cos\/%t .

d
Solve (D?>-4D+4) y = 8x%€* sin 2x, where, D=—_.

dx

Solve (2x#3y?~7)xdx— (3x*+2y*>-8) y dy = 0.
Test whether the equation (x+y)? dx — (y*-2xy—x?) dy
= 0 is exact and hence solve it.

2
Solve X' y —2 +2y=10gk
(1998)
Determine al real valued solutions of the equéation
dy

. - o=
y@—iy®+ y¢ iy=0, ¥ i

Find the solution of the equation , y@#+4y = 8cos2x
giventhat y=0 and y¢=2 whenk = 0.

dyo

2 =—
Solve x? (y—px),= Yp?; 8p Xy

Solvey sin 2x dx — (1+y? + cos’x) dy = 0.
2

d
Solve ‘;Xi’ + 2d—i +10y+37 sin 3x = 0. Find the value

of yYwwhen x =+, if it is given that y=3 and

ﬂ=0Whenx=0.
dx
d* d d?
Solve — Y 22y -3 y—x2+3ezx+4sinx.

dx* dx3 dx?

. d’y
d2

3
d Y +3x? +x—y+y x+logx.
dx

dy X

Solve the initial value problem &Zm,
y(0)=0.

Solve (x2—y2+3x—y) dx + (x>=y?+x=3y)dy = 0.

Solve

d’ 2/+11d y+6dy 20e > §irX
ax dx dx

Make use of the transformation y(x) = u(x)rsec %0 obtain
the solution of y@-2y@tanx+5y=0’;, y(0)=0;
y%0) =+6.

d’y dy
-6 = +16y= 2
v @+2x) ix Yy =8 (1+2x)?

Solve (1+2x)?2

y(0) =0 and y¢0) =2~

Solve the'differential equation xy- L =¥

Show that the equation (4x+3y+1) dx + (3x+2y+1)
dy/= 0 represents a family of hyperbolas having as
asymptotes the lines x+y = 0; 2x+y+1=0.

(1992)
Solve the differential equationy = 3px + 4p
d’y . dy
dx*  dx
Solve the

2
d’y + ZQ
d<*  dx

Solve +6y =e™(x* +9).

differential equation

+y=Xxsnx

Solve the differential equation

xdx+ydy &- x*- y° &

xdy - ydx_g X+y g

d 33/ 3d 2/ +4— dy
dx dx dx
By the method of variation of parameters solve the

Solve —2y =€" +CcosX.

d2
G Y =en(@).

2000

d
+4xdy 8y =0 has an integral

differential equation

d2
Show that 3d y
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whichisapolynomial inx. Deducethe general solution.
12

2
d’y + Pﬂ
dx? dx
functions of x, to the normal form.

Reduce

+Qy=R, where P, Q, R are

2
Hence solve d Z —4Xg +(4x° =1y = -3 sin2x.
dx dx

15
Solve the differential equation y = x—2a p+ap? Fnd

the singular solution and interpret it geometrically.
15

Show that (4x+3y+1)dx+(3x+2y+1) dy = 0 represents
afamily of hyperbolas with acommon axis and tangent

a the vertex. 15
dy aal’y ol
X—2—y=(x-1 - x+1:
Solve X~y (x=1) Cax = bythemethod
of variation of parameters. 15
200

A continuous function y(t) satisfies the differential
equation

dy_i"l+el'l,0£t<l
dt  f2+2t- A21ELES

If y(0) =—e, find y(2). 12
2
Solve de_zl - xﬂ- 3y=x’log X . 12
dx dx
y(log, y)°

15

2

Solve ﬂ+lloge y=
dx x X

Find the general solution of ayp*#(2kx—b) p—y=0, a>o.
15

Solve (D*1)?y = 24x €0S'X

given that y=Dy=D2%#=0 afid D% = 12 when x = 0.

15
Using the method, of variation of parameters, solve
2
d ¥+4y:4tan2x_ 15
dx
d
Solve XL +3y =Xy’ 12
dx
Find the values of | for which all solutions of
d? d
X Z+3X—y—| y=0tendto zeroas x® ¥.
dx dx

12

v Find the value of constant | such that the following

differential equation becomes exact.
2xe’ +3y° Y, 3x’+le)=0
(2xe' +3) X (3¢ 41 @)
Further, for this value of | , solve the equation.
15
dy _x+y+4

Solve 3 = - y-6°

15

Using the method of variation of parameters/find the

d? d :
solution of Z/ 294 y = x€” six=With
dx dx
agly 0
= —- =0
y(0) =0and Sax B . 15
d
Solve (D—l) (D2—2 D+2) y = €& where D :& )
15
200
Showthat the orthogonal trajectory of a system of
conpfocal elipses is salf orthogonal. 12
dy I
Solve xdx+ylogy—xye. 12

d
Solve (D°-D) y =4 (e+cosx + x%), where D = vl

15
Solve the differential equation (px?+ y?) (px +y) =

(p+1)?>where p= ;—di , by reducingiit to Claraut’'sform

usng suitable subdtitutions. 15
Solve (l+ xz) yO+ (1+x) y¢+ y =sin2gog (1+ ).

15
Solve the differential equation

x2y@- 4xy®+6y=x"sec?x by  variation of
parameters. 15

Find the solution of the following differential equation

dy 1.
—+ YCOSX =—sIn2X
dx y 5 . 12
Solve y(xy+2x2y?) dx + x(xy —x?y?) dy = 0.

12
Solve (D*- 4D”- 5)y =€*(x+CosX) . 15
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Reduce the equation (px-y) (py+x) = 2p where

p= ;—di to Clairaut’s equation and hence solve it.

15
d’y dy
—(2x+5)—=+2y =(x+1)¢€"
Solve (x+2) v ( ) o (x+1)e”.
15
Solve the following differential equation
dy 4x (1+x)y X, 15

Find the orthogonal trejectory of a system of co-axial
circles x#y?+2gx+c=0, where g is the parameter.
12

Solve xy;—di:\/xz- y?- XyP -1, 12

Solvethedifferential equation (x+1)* D3+2 (x+1)% D%~
1
2 -
(x+1)2 D +(x+1)y - 15
Solvethedifferential equation (x?+y?) (1+p)2—2 (x+y)
(1+p) (x+yp) + (x+yp)* =0,

where p :%, by reducing it to Clairaut’s form by
using suitable substitution. 15
Solve the differential equation (sin x£x=€0s X)
y&— xsinxy¢+ ysinx=0

given that y =sinxisasolution of thiSequation.

15

Solve the differentjal equation
X’y 2xy¢+ 2y = xlogX, x>0 by variation of

parameters. 15

Find thefamily of curveswhose tangentsformanangle
P/, with the hyperbolas xy=c, ¢ > 0. 12
Solverthe differentia eqaution

(xy2+e%3)dx—x2y dy=0, 12

_ dy
1+ x—e™v)2=0
Solve (1+y*) +( )dx . 15
Solve the equation x?p? + yp (2x +y) + y? =0 using
the subgtituion y = u and xy=v and find its singular

. -
solution, where p=—= . 15

v Solve the differential equation
d y d* y+2 —10a?l+
ax? 8 X2 ;a
15
Solve the differential equation

d
(D*-2D +2)y =€ tanx, where D—d— By.the

method of variation of paramétets. 15

200

Solve the ordinary differential equation

dy P

COS3X— —3ysin3x:%sin6x+sin23x, 0<x<—

12
Find the «solution of the equation

d—;+ Xy?d =¥4xdx 12

Determine the general and singular solutions of the

%

d dAaeio .
Y y+yu ‘a’ being a

eqlation y=xg *a - deﬂ
c o n s t a n t .

15
Obtain the general solution of §D° —6D*+12D -8y

&, 9 40 d
y:128€‘2 *2€ = where D=—+. 15
4] dx

d’y , o, dy
ion 2’ —=+3x—=>-3y=x
Solve the equation O X y .

15
Use the method of variation of parametersto find the
general solution of the equation

zz+3jy+2y=2e*. 15
Solve the differential equation
ydx+(x+x3y2)dy:O. 12

Use the method of variation of parametersto find the
general solution of x*y@—4xy¢+6y = —x"sinx.

12
Using Laplace transform, solve the initial value

problem y@-3y¢+ 2y = 4t + ¢’
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withy(0)=1, y§0) =-1. 15

Solve the differential equation

x*y@-3x’y¢+ xy =sin(Inx) +1. 15

. L _dy

Solvethe equation y - 2xp + yp® =0 where P= i
15

Find the Wronskian of the set of functions

{ax 3¢}

ontheinterval [-1, 1] and determine whether the set

is linearly dependent on [-1, 1]. 12

Find the differential equation of the family of circles
in the xy-plane passing through (-1, 1) and (1, 1).

20
Fidn the inverse Laplace transform of
as+1o
F(s)=Ing——==
(s 88+5b' 20
Solve:
2
X-
W‘M,V(O)ﬂ. 20

dx  3xy’ —xXy—4y?

Consider the differential equation

y¢=ax,x>0

where a isaconstant. Show thats

(i) if f (x) isany solution and Y(x) = f (x) e, then
Y (x) isaconstant;

(if) if a < 0, then evety/solution tends to zero as
X® ¥. 12
Show that the diffreptial equation

(By* —x) + 2(y"™=3x)y¢=0

admits an4ntegrating factor which is a function of
(x+Yy?) /Hence solve the equation. 12
Verify that

M+ Ny)d (1og, () + 2 (Mx- Ny)d(0g, 3)

=Mdx+ Ndy

Hence show that—

(i) if the differential equation M dx + Ndy = 0 is
homogeneous, then (Mx + Ny) isanintegrating factor

unless Mx+Ny©° O

(i) if the differential equation
Mdx + Ndy = 0 is not exact but is of the form

f,(xy)y dx+ f,(xy)x dy =0
then (Mx — Ny)™ is an integrating factor unless
Mx- Ny° 0. 20
Show that the set of solutions of the homogeneous
linear differential equation
yo p(x)y =0
onaninterval | =[a,b] forms a vector subspace W

of the real vector space of continousfunctions on I.
what is the dimension of W?. 20

Use the method of undeterminéd/Coefficiens to find
the particular solution of,

y&+ y =sinx+ (1+ x)el
and hence find its generd solution. 20

Obtainthesoluton of the ordinary differential equation

%=(4X+y+1)2, if y(0) = 1. 10

Deétermine the orthogonal trajectory of a family of
curves represented by the polar equation
r=a(l—cosb), (r,0) being the plane polar
coordinates of any point. 10
Obtain Clairaut’s orm of the differential equation

?%- ygy%+ yg= az;—di- Also find its general
solution. 15
Obtain the genera solution of the second order
ordinary differential equation
y& 2yG2y=x+e*cosx, wWhere dashes denote
derivativesw.r. to x. 15

Using the method of variation of parameters, solve
the second order differedifferential equation

d’y

X2

+4y =tan2x.

15
Use Laplace transform method to solve the following
initial value problem:
d’x dx dx

~-2—+x=¢€,x(0)=2and — =-1
dt dt dt

t=0

15
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