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Previous Years Questions (1983–2011)
Segment-wise

(According to the New Syllabus Pattern) Paper - I

Ordinary Differential Equations and Laplace Transforms

1983

v Solve 
2

2( 1) –d y dyx x y x
dx dx

+ − = .

v Solve (y2+yz) dx+(xz+z2) dy + (y2–xy) dz = 0.

v Solve the equation 
2

2 2d y dy y t
dt dt

+ + =  by the method

of Laplace transform, given that y = –3 when t = 0, y
= –1 when t = 1.

1984

v Solve 
2

2

d y
dx

 + y = sec x.

v Using the transformation k

uy
x

= , solve the equation

x y′′ + (1+2k) y′ +xy = 0.

v Solve the equation 2( 1) cos 2D x t t+ = ,

given that 0 1 0x x= =  by the method of Laplace
transform.

1985

v Consider the equation y′ +5y = 2. Find that solution

φ of the equation which satisfies φ (1) = 3φ ′  (0).

v Use Laplace transform to solve the differential

equat ion 2 , 't dx x x e
dt

 ′′ ′− + = = 
 

 such that

(0) 2, (0) 1x x′= = − .

v For two functions f, g both absolutely integrable on

( , )−∞ ∞ , define the convolution f * g.
If L(f), L(g) are the Laplace transforms of f, g show
that L (f * g) = L(f). L(g).

v Find the Laplace transform of the funct ion

  1    2 (2 1)
( )

–1    (2n+1) t  (2n+2)
n t n

f t
π π

π π
≤ < +

=  ≤ ≤
 n = 0, 1, 2, ..............

1987

v Solve the equation 
2

2

d yx
dx

+ (1–x) 
dy
dx  = y + ex

v If f(t) = tp–1, g(t) = tq–1 for t > 0 but f(t) = g(t) = 0
for 0t ≤ , and h(t) = f * g, the convolution of f, g
show that 

1( ) ( )( ) ; 0
( )

p qp qh t t t
p q

+ −Γ Γ
= ≥

Γ +

 and p, q are

positive constants. Hence deduce the formula

( ) ( )( , )
( )
p qB p q
p q

Γ Γ
=

Γ +
.

1988

v Solve the differential equation 
2

2

d y
dx

 –2
dy
dx = 2ex sin

x.
v Show that the equation (12x+7y+1) dx + (7x+4y+1)

dy = 0 represents a family of curves having as
asymptotes the lines 3x+2y–1=0, 2x+y+1=0.

v Obtain the differential equation of all circles in a plane

n the form 
3

3

d y
dx

22 2

21 – 3 0dy dy d y
dx dx dx

     + =    
     

.

1989

v Find the value of y which satisfies the equation (xy2–

y3–x2ex) + 3xy2 
dy
dx =0; given that y=1 when x = 1.

v Prove that the differential equation of all parabolas

lying in a plane is 

2
3–2

2

d d y
dx dx

 
 
 

= 0.

v Solve the differential equation
3 2

2
3 2 – 6 1d y d y dy x

dx dx dx
− = + .
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1990

v (a) If the equation λn+a1λ
n–1+...........+ na = 0 (in

unknown λ) has distinct roots λ1,λ2, ............. nλ . Show
that the constant coefficients of differential equation

1

1 1

n n

n n

d y d ya
dx dx

−

−+ +..............+ an–1 n
dy a b
dx

+ =  has the

most general solution of the form
y = c0(x) + c1e

λ1x + c2e
λ2x + ............... + cne

λnx .
where c1, c2 ....... cn are parameters. what is c0(x)?

v (b) Analyse the situation where the λ – equation in
(a) has repeated roots.

v Solve the differential equation
2

2
2 2 0d y dyx x y

dx dx
+ + = is explicit  form. If your

answer contains imaginary quantities, recast it in a
form free of those.

v Show that if the function 
1

( )t f t−  can be integrated

(w.r.t ‘t’), then one can solve ( )y
x

dy f
dx

= , for any given

f. Hence or otherwise.

3 2 0
3 6

dy x y
dx x y

− +
+ =

− +

v Verify that y = (sin–1x)2 is a solution of (1–x2) 
2

2

d y
dx

2dyx
dx

− = . Find also the most general solution.

1991

v If the equation Mdx + Ndy = 0 is of the form f1 (xy).

ydx + f2 (xy). x dy = 0, then show that 
1
–Mx Ny  is an

integrating factor provided Mx–Ny ≠ 0.
v Solve the differential equation.

(x2–2x+2y2) dx + 2xy dy = 0.
v Given that the differential equation (2x2y2 +y) dx –

(x3y–3x) dy = 0 has an integrating factor of the form
xkyk, find its general solution.

v Solve 
4

4
4 – sind y m y mx

dx
= .

v Solve the differential equation
4 3 2

4 3 2– 2 5 – 8 4 xd y d y d y dy y e
dx dx dx dx

+ + = .

v Solve the differential equation
2

–
2 – 4 – 5 xd y dy y xe

dx dx
= , given that y = 0 and 0dy

dx
= ,

when x = 0.

1992

v By eliminating the constants a, b obtain the differential
equation of which xy = aex +be–x +x2 is a solution.

v Find the orthogonal trajectories of the family of
semicubical parabolas ay2=x3, where a is a variable
parameter.

v Show that (4x+3y+1) dx + (3x+2y+1) dy = 0
represents hyperbolas having the following lines as
asymptotes
x+y = 0, 2x+y+1 = 0.  (1998)

v Solve the following differential equation y (1+xy)
dx+x (1–xy) dy = 0.

v Solve the following differential equation (D2+4) y =

sin 2x given that when x = 0 then y = 0 and 2dy
dx

= .

v Solve (D3–1)y = xex + cos2x.
v Solve (x2D2+xD–4) y = x2.

1993

v Show that the system of confocal conics
2 2

2 2 1x y
a bλ λ

+ =
+ +

 is self orthogonal.

v Solve 
11 cosy y dx
x

  + +  
  

 + { }log – sinx x x y+

dy = 0.

v Solve 
2

2
02

d y w y
dx

+  = a coswt and discuss the nature of

solution as 0.w w→

v Solve (D4+D2+1) y = 2– 3cos
2

x xe
 
  
 

.

1994

v Solve 
dy
dx + x sin 2y = x3cos2y..

v Show that if 
1 Q–
Q

P
y x

 ∂ ∂
 ∂ ∂ 

 is a function of x only

say, f(x), then ( )
( )

f x dxF x e∫=  is an integrating

factor of Pdx + Qdy = 0.
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v Find the family of curves whose tangent form angle

4
Π  with the hyperbola xy = c.

v Transform the differential equation
2

3 5
2 cos sin 2 cos 2cosd y dyx x y x x

dx dx
+ − =  into one

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

v If 
2

2

d x
dt

+ ( – ) 0g x a
b

= , (a, b and g being positive

constants) and x = a’ and 0dx
dt

=  when t=0, show that

( )cos gx a a a t
b

′= + − .

v Solve (D2–4D+4) y = 8x2e2x sin 2x, where, 
dD
dx

= .

1995

v Solve (2x2+3y2–7)xdx– (3x2+2y2–8) y dy = 0.
v Test whether the equation (x+y)2 dx – (y2–2xy–x2) dy

= 0 is exact and hence solve it.

v Solve 
3

3
3

d yx
dx

 + 
2

2
22 d yx

dx
 + 2y = 10

1x
x

 + 
 

.

 (1998)
v Determine all real valued solutions of the equation

– 0y iy y iy′′′ ′′ ′+ − = , 
dyy
dx

′ = .

v Find the solution of the equation 4 8cos2y y x′′ + =

given that 0y =  and 2y′ =  when x = 0.

1996

v Solve x2 (y–px) = yp2;
dyp
dx

 = 
 

.

v Solve y sin 2x dx – (1+y2 + cos2x) dy = 0.

v Solve 
2

2

d y
dx

+ 2 dy
dx +10y+37 sin 3x = 0. Find the value

of y when 2x Π= , if it is given that y=3 and

0dy
dx

=  when x=0.

v Solve 
4 3 2

4 3 22 – 3d y d y d y
dx dx dx

+ = x2 + 3e2x + 4 sin x.

v Solve 
3 2

3 2
3 23 log .d y d y dyx x x y x x

dx dx dx
+ + + = +

1997

v Solve the initial value problem 2 3

dy x
dx x y y

=
+ ,

y(0)=0.
v Solve (x2–y2+3x–y) dx + (x2–y2+x–3y)dy = 0.

v Solve 
4 3 2

2
4 36 11 6 20 sinxd y d y d y dy e x

dx dxdx dx
−+ + + =

v Make use of the transformation y(x) = u(x) sec x to obtain
the solution of – 2 tan 5 0y y x y′′ ′ + = ; y(0)=0;

(0) 6y′ = .

v Solve (1+2x)2 
2

2 – 6d y
dx

 (1+2x) 16dy y
dx

+ = 8 (1+2x)2;

(0) 0 and (0) 2y y′= = .

1998

v Solve the differential equation 
23 xdyxy y e

dx
−− =

v 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)

v Solve the differential equation y = 3px + 4p2.

v Solve 
2

4 2
2 – 5 6 ( 9)xd y dy y e x

dx dx
+ = + .

v Solve the differential equation
2

2 2 sin .d y dy y x x
dx dx

+ + =

1999

v Solve the differential equation
1

22 2

2 2
1xdx ydy x y

xdy ydx x y
 + − −

=  − + 

v Solve 
3 2

3 2– 3 4 – 2 cos .xd y d y dy y e x
dx dx dx

+ = +

v By the method of variation of parameters solve the

differential equation 
2

2
2 sec( )d y a y ax

dx
+ = .

2000

v Show that 
2

23 4 – 8 0d y dyx y
dx dx

+ =  has an integral
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which is a polynomial in x. Deduce the general solution.
 12

v Reduce
2

2 Qd y dyP y R
dx dx

+ + = , where P, Q, R are

functions of x, to the normal form.

Hence solve  
2

2
2

2 – 4 (4 –1) –3 sin 2 .xd y dyx x y e x
dx dx

+ =

 15
v Solve the differential equation y = x–2a p+ap2. Fnd

the singular solution and interpret it geometrically.
 15

v Show that (4x+3y+1)dx+(3x+2y+1) dy = 0 represents
a family of hyperbolas with a common axis and tangent
at the vertex.  15

v Solve – ( –1)dyx y x
dx

=  
2

2 1d y x
dx

 
− + 

 
 by the method

of variation of parameters.  15

2001

v A continuous function y(t) satisfies the differential
equation

1

2

1 ,0 1
2 2 3 ,1 5

te tdy
dt t t t

− + ≤ <= 
+ − ≤ ≤

If y(0) = –e, find y(2).  12

v Solve 
2

2
2

d yx
dx

 23 loge
dyx y x x
dx

− − = .  12

v Solve 
2

2

(log )log e
e

y ydy y y
dx x x

+ = .  15

v Find the general solution of ayp2+(2x–b) p–y=0, a>o.
 15

v Solve (D2+1)2 y = 24x cos x
given that y=Dy=D2y=0 and D3y = 12 when x = 0.
 15

v Using the method of variation of parameters, solve
2

2 4 4 tan 2d y y x
dx

+ = .  15

2002

v Solve 3 23dyx y x y
dx

+ = .  12

v Find the values of λ for which all solutions of
2

2
2 3 – 0d y dyx x y

dx dx
λ+ = tend to zero as .x → ∞

 12

v Find the value of constant λ such that the following
differential equation becomes exact.

( ) ( )2 22 3 3 0y ydyxe y x e
dx

λ+ + + =

Further, for this value of λ, solve the equation.
 15

v Solve 
4
6

dy x y
dx x y

+ +
=

− − .  15

v Using the method of variation of parameters, find the

solution of 
2

2 2 sinxd y dy y xe x
dx dx

− + =  with

y(0) = 0 and 
0

0
x

dy
dx =

  = 
   .   15

v Solve (D–1) (D2–2 D+2) y = ex where 
dD
dx

= .

 15

2003

v Show that the orthogonal trajectory of a system of
confocal ellipses is self orthogonal.  12

v Solve log .xdyx y y xye
dx

+ =  12

v Solve (D5–D) y = 4 (ex+cos x + x3), where 
dD
dx

=  .

 15

v Solve the differential equation  (px2 + y2) (px + y) =

(p + 1)2 where 
dyp
dx

= , by reducing it to Clairaut’s form

using suitable substitutions.   15

v Solve ( ) ( ) ( )21 1 sin 2 log 1 .x y x y y x′′ ′+ + + + = +  
  15

v Solve the differential equation
2 4 24 6 secx y xy y x x′′ ′− + = by variat ion of

parameters.  15

2004

v Find the solution of the following differential equation

1cos sin 2
2

dy y x x
dx

+ = .  12

v Solve y(xy+2x2y2) dx + x(xy –x2y2) dy = 0.
 12

v Solve ( )4 24 5 ( cos )xD D y e x x− − = + .  15
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v Reduce the equation (px–y) (py+x) = 2p where

dyp
dx

=  to Clairaut’s equation and hence solve it.

 15

v Solve (x+2) 
2

2 – (2 5) 2 ( 1) xd y dyx y x e
dx dx

+ + = + .

 15
v Solve the following differential equation

2
2 2

2(1 ) 4 (1 )d y dyx x x y x
dx dx

− − + = .  15

2005

v Find the orthogonal trejectory of a system of co-axial
circles x2+y2+2gx+c=0, where g is the parameter.
 12

v Solve 2 2 2 2 1dyxy x y x y
dx

= − − − .  12

v Solve the differential equation (x+1)4 D3+2 (x+1)3 D2–

(x+1)2 D +(x+1)y = 
1

1x +
.  15

v Solve the differential equation (x2+y2) (1+p)2 –2 (x+y)
(1+p) (x+yp) + (x+yp)2 = 0,

where 
dyp
dx

= , by reducing it to Clairaut’s form by

using suitable substitution.  15
v Solve  the differential equation (sin x–x cos x)

– sin sin 0y x xy y x′′ ′ + =

given that siny x= is a solution of this equation.
 15

v Solve the differential equation
2 – 2 2 log , 0x y xy y x x x′′ ′ + = >  by variat ion of

parameters.  15

2006

v Find the family of curves whose tangents form an angle

4
Π with the hyperbolas xy=c, c > 0.  12

v Solve the differential eqaution

( )–1
32 2–  0xxy e dx x y dy+ = .  12

v Solve ( ) ( )–12 – tan1 – 0y dyy x e
dx

+ + = .  15

v Solve the equation x2p2 + yp (2x + y) + y2 =0 using
the substituion y = u and xy=v and find its singular

solution, where 
dyp
dx

=  .  15

v Solve the differential equation
3 2

2
3 2 2

12 2 10 1d y d y yx x
dx dx x x

 + + = + 
 

.

 15
v Solve the differential equation

( )2 – 2 2 tanxD D y e x+ = , where 
dD
dx

= , by the

method of variation of parameters. 15

2007

v Solve the ordinary differential equation

cos3 dyx
dx

21–3 sin3 sin6 sin 3
2

y x x x= + , 0 2
x π

< < .

 12
v Find the solution of the equation

2 –4dy xy dx xdx
y

+ = .  12

v Determine the general and singular solutions of the

equation 
1

2–2

1dy dy dyy x a
dx dx dx

  = + +  
   

 ‘a’ being a

c o n s t a n t .
15

v Obtain the general solution of 3 2– 6 12 – 8D D D + 

2 –912
4

x xy e e = + 
 

, where 
dD
dx

= .  15

v Solve the equation 
2

2 3
22 3 – 3d y dyx x y x

dx dx
+ = .

 15
v Use the method of variation of parameters to find the

general solution of the equation
2

2 3 2 2 xd y dy y e
dx dx

+ + = .  15

2008

v Solve the differential equation

( )3 2 0ydx x x y dy+ + = .  12

v Use the method of variation of parameters to find the

general solution of 2 4– 4 6 – sinx y xy y x x′′ ′ + = .

 12
v Using Laplace transform, solve the initial value

problem 3– 3 2 4 ty y y t e′′ ′ + = +

mailto:ims4ims2010@gmail.com
http://www.ims4maths.com


Head Office: 105-106, Top Floor, Mukherjee Tower, Dr. Mukherjee Nagar, Delhi-110009. Branch Office: 25/8, Old Rajender Nagar Market, Delhi-110060
Ph:. 011-45629987, 09999329111, 09999197625

Email: ims4ims2010@gmail.com, http://www.ims4maths.com

IN
ST

IT
UTE

 O
F 

M
AT

HEM
AT

IC
AL 

SC
IE

NCE
S

I n s t i t u te  f o r  I A S/  I F o S/  C S I R/  GA T E  Ex am in a t io n s

TM

with y(0) = 1, (0) 1y′ = − .  15

v Solve the differential equation
3 2– 3 sin(ln ) 1x y x y xy x′′ ′ + = + .  15

v Solve the equation 22 0y xp yp− + =  where 
dyp
dx

= .

 15

2009

v Find the Wronskian of the set of functions

{ }3 33 ,| 3 |x x

on the interval [–1, 1] and determine whether the set
is linearly dependent on [–1, 1].  12

v Find the differential equation of the family of circles
in the xy-plane passing through (–1, 1) and (1, 1).
 20

v Fidn the inverse Laplace transform of

1( ) ln
5

sF s
s

+ =  + 
.  20

v Solve:
2

2 2 3

( ) , (0) 1
3 – – 4

dy y x y y
dx xy x y y

−
= = .  20

2010

v Consider the differential equation

, 0y x xα′ = >

where α is a constant. Show that–
(i) if φ(x) is any solution and Ψ(x) = φ(x) e–αx, then
Ψ(x) is a constant;
(ii) if α < 0, then every solution tends to zero as
x → ∞ .  12

v Show that the diffrential equation
2 2(3 – ) 2 ( 3 ) 0y x y y x y′+ − =

admits an integrating factor which is a function of
(x+y2). Hence solve the equation.  12

v Verify that

( ) ( )1 1log ( ) ( ) (log ( ))
2 2

x
ye eMx Ny d xy Mx Ny d+ + −

= M dx + N dy
Hence show that–
(i) if the differential equation M dx + N dy = 0 is
homogeneous, then (Mx + Ny) is an integrating factor
unless 0;Mx Ny+ ≡

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

1 2( )  ( )  0f xy y dx f xy x dy+ =
then (Mx – Ny)–1 is an integrating factor unless

0Mx Ny− ≡ .  20
v Show that the set of solutions of the homogeneous

linear differential equation
( ) 0y p x y′ + =

on an interval [ , ]I a b=  forms a vector subspace WW
of the real vector space of continous functions on I.
what is the dimension of W?.  20

v Use the method of undetermined coefficiens to find
the particular solution of

2sin (1 ) xy y x x e′′ + = + +

and hence find its general solution.  20

2011

v Obtain the soluton of the ordinary differential equation

2(4 1) ,dy x y
dx

= + +  if y(0) = 1.  10

v Determine the orthogonal trajectory of a family of
curves represented by the polar equation
r = a(1 – cosθ), (r, θ) being the plane polar
coordinates of any point.  10

v Obtain Clairaut’s orm of the differential equation

2 .dy dy dyx y y y a
dx dx dx

  − + =  
  

 Also find its general

solution. 15
v Obtain the general solution of the second order

ordinary differential equat ion

2 2 cos ,xy y y x e x′′ ′− + = +  where dashes denote
derivatives w.r. to x.  15

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

2

2 4 tan 2 .d y y x
dx

+ =

15
v Use Laplace transform method to solve the following

initial value problem:
2

2
0

2 , (0) 2 and 1t

t

d x dx dxx e x
dt dt dt =

− + = = = −

 15
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