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DEC - 2014 5. The resolvent kernel R (X, t, A) for the Volterra

X
1. Let y:[0,00) > R be twice continuously integral equation ¢(x) = X+’1L(p(8) ds, is

differentiable and satisfy

YOO+ [ “(x—s)y(s)ds = x* /6. Then
1 y(x)=%joxs3sin(x—s)ds

2. (9= |5 cos(x-s)ds

3. y(0) = ssin(x—s)ds

4. y(x)= LX scos(x—s)ds

Let Ue CZ([O, ]) satisfy for some A #0 and
a=0

A
u(x)+EI0|x—s|u(s)ds=ax+b.

Then u also satisfies

1. 2. MY
3. e™ 4, ™

Let y : [0, ©) — [0, ©) be a continuously
differentiable function satisfying

y(t) = y(0)+£y(s)d5fort20. Then
Y O=y O+ [y ©)ds

YO =y (0)+2[ y*(s)ds.

Y O=yO+[y (©)ds.

VO=yO+([yo)n) 290 [ yEs

Let A1, A, be the characteristic numbers and
f1, f, be the corresponding eigen functions for

the homogenous integral equation

4 =0 1
oz TAU= 9 (x)— 4 [(2xt+4x*) p(t) dt =0. Then
d®u 0

—ﬂu=0 1.7\,1?&7\,2
2. Xlzkz

3. j; £,(x)f,(x)dx=0

2

A 1iu(s)ds:a
20| x—s]|

— 1
JA28 ys)ds—a a. [ £,00F,(9dx =1
20| x—s|
JUNE — 2016
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PART - B

The integral equation _ _ _
Consider the integral equation

y(x) = x% + joxsm(x —t)y(t)dt, x [0, 7].
Then the value of y(1) is

y(x):/ljl'(3x—2)ty(t)dt, with A as a

parameter, has
1. only one characteristic number 1.19/20 2.1

2. two characteristic numbers 3.17/20 4.21/20
3. more than two characteristic numbers

4. no characteristic number PART-C

For the integral equation The curve y = y(x), passing through the point

(\/51) and defined by the following property
(Voltera integral equation of the first kind)

_[y f(V)dV:4 y,where f(y)= /1+%,is
0 y_v y

the part of a

y(x)=1+x°+ I K(x,t)y(t)dt with kernel
0

K(x,t) = 2*", the iterated kernel K3(x,t) is
1. 2%(x - t)? 2. 2%x - )
3. 2 x - 1) 4.2 (x - 1)

1
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1.Straight line. 2. Circle
3. Parabola. 4. Cycloid.

DEC-2016

10. Let ¢ satisfy g(x) = f (X) +joxsin (x—t)g(t)dt.

Then ¢ is given by
1. ¢(x) = f (X) + j:(x —t) f(t)dt

2. () =T (=] (x—1) f (t)cl
3. ¢(x) = f(X)— oncos (x—t) f (t)dt
4. g(x) = () [ sin (x—1) f (t) ot

. Which of the following are the characteristic

numbers and the corresponding eigen-
functions for the Fredholm homogeneous
equation whose kernel is

x+Dt, 0<x<t

KUJ%z( ) ?
(t+Dx, t<x<1

1.1, e

2 .

2. — 7T, 7T Sin 7T X+COS 7T X

3. —47x?, TSiNTX+TCoS 2T X
2 .

4. -7, 7T COS T X+SIN 7T X

. The integral equation

#(X) — 2 [ " cos(x + t)p(t)dt = f ()
T 0

has infinitely many solutions if
1. f(X) = cosx 2. f(x) = cos 3x
3. f(x) = sin x 4. f(x) = sin 3x

JUNE = 2017

13. Let ¢(X) be the solution of

14.

2

onex‘t¢(t) dt=x, x>0. Then ¢(1) equals
1.-1 2.0 3.1 4,2

Let y(x) be the solution of the integral
equation Y(X) = X—Ixtzy(t)dt, x> 0.
0

Then the value of the function y(x) at
X=4/2 is equal to

1.

The solutions for A = -1 and A = 3 of the
integral equation

y(x) =1+ ﬂ,j. K(x,t)y(t)dt, where

cosh xsinht, 0<x <t

K(x,t) = { are,

coshtsinht, t<x<1

respectively,
2

1. —X—+§—tanhl and
2 2

1 3c0s2X 1
4\ cos2—2sin2tanhl
2
) —X—+§—tanh1 and
2 2

1 3C0s2X ‘1
4\ cosh2—2sinh2tanhl

2
.X—+§—tanh1 and
2 2

1 3c0s2x 1
4\ cosh2—-2sinh2tanhl

2
. X—+§—tanhl and

2 2

l 3c0s 2X 1
4\ cos2-2sin2tanhl

JUNE - 2018

PART - B
The resolvent kernel for the integral
X
equation @(X) = X + J.et_xgo(t)dt is
0
1. e 2.1
e 4. X%+
PART - C

The values of A for which the following
equation has a non-trivial solution

¢(x):/1_[:K(x,t)¢(t)dt,o < x <
where
sin xcost, 0 <x<t

K(x,t) :{ are

cosxsint, t<x<r

2
1. (n+lj -1 neN
2
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2.n°=1,neN
3. %(n+1)2 ~LneN

4. %(Zn +1f° -LneN

Consider the integral equation
#(X) =AJ? [cos xcost — 2sin xsint]4(t) dt

+c0s7X, 0<x<rx

Which of the following statements are
true?

1. For every A € R, a solution exists

2. There exists A € R such that solution
does not exist

3. There exists L € R such that there are
more than one but finitely many solutions

4. There exists A € R such that there are
infinitely many solutions

DECEMBER - 2018

PART - B

@ is the solution of
2

I(l—x2+t2)qo(t)dt:%, then (p(ﬁ) is

equal to

1. 22
3. \[2e2?

2. \[2¢?

4. 2¢*
PART-C

If ¢ is the solution of @(X) = 1 — 2x — 4x° +
X
L [3+6 (x—1) — 4 (x— 1] o(t) dt, then ¢

(log2) is equal to

1.2 2.4

3.6 4.8

A characteristic  number and the
corresponding  eigenfunction of the
homogenous Fredholm integral equation

X(t—-1),0<x<t
with kernel K(x,t)=
t(x-1),t<x<1

are
1.0 - -1, ¢(X) = sinnx
2.\ =-21°, 0(X) = sin2nx
3.1 =-31 0(X) = sin3nx
4. = -4n°, 0(X) = sin2nx

23.
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JUNE - 19
PART - B

If y is a solution of

y()- [ (x=t)y(t)dt=1, then which of the
following is true?

1.yis bounded but not periodic in R
2. yis periodicin R

3. fR y (x)dx <o

dx =
oo
4 v@

PART -C

Consider the

?(X) —% [ xe p(t)dt = £ (x). Then

1. there exists a continuous function
f:[-1, 1] — (0, =) for which solution
exists
there exists a continuous function
f:[1, 1] = (-, 0) for which solution
exists
for f(x) = €™ (1 — 3x%), a solution exists
for f(x) = e* (x + x> + x°), a solution
exists

integral equation

DECEMBER - 2019

PART - B

24.

Let ¢ be the solution of
P(X) =1—2x —4x?

+on [3+6(x 1) —4(x~1)°1¢(t) dt.

Then ¢(1) is equal to
1.et 2.¢
3.e 4.¢e°
PART - C

Assume that hy, h,, g; and g, € C ([a, b]).
Let

¢(x) = f(x)
+ 4 [ [h (1)g,(x) + h, ()9, ()] #(t) dt

be an integral domain. Consider the

following statements:

S;: If the given interval equation has a
solution for some f € C([a, b]), then

3
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4

[[f0g,0d=0=[t 09,0

The given integral equation has a
unigue solution for every f e C([a,
b]) if A is not a characteristic number
of the corresponding homogeneous
equation.

Then

1. Both S; and S, are true

2. S;is true but S, is false

3. S, is false but S, is true

4, Both S; and S, are false

The integral equation

$00 =1+ " (cos” ¥) (1)t
T 0

has

1. no solution

2. unique solution

3. more than one but finitely many
solutions

4. infinitely many solutions

JUNE — 20
PART - B
The solution of the Fredholm integral
equation
Lik2 | o2 .
y(s)=s+2j0(st +52t) y(t)dtis

1. y(s) = -(50s + 40s?)
2. y(s) = (30s + 15322
3. y(s) = -(30s + 40s)
4. y(s) = (60s + 50s?)

PART -C

For the Fredholm integral equation

y(s)=A _[:ese‘y(t)dt

Which of the following statements are
true?
1. It has a non-trivial solution satisfying

jole‘y(t)dt 0
Only the trivial solution satisfies
[[e'ydt=0

It has non-trivial solution for all A # 0
It has non-trivial solutions only if

A= "ety(t)dt =0
_92_1and.[oey() #

JUNE — 21
PART - B

Consider the integral equation
X
'[O (x—=t)u(t)dt =x;x>0for continuous

functions u defined on [0, «). The equation
has
A unique bounded solution
No solution
More than one solution u such that
lu(x)| < C(1 + |x]) for some constant C
A unique solution u such that Ju(x)| <
C(1 + |x|) for some constant C

PART-C

Let K(x, y) be a kernel in [0, 1] x [0, 1],
defined as K(x, y) = sin(2nx) sin(2ny).
Consider the integral operator

K(U)(x) = [ u(y) K(x, y) dy where u e

C ([0, 1]). Which of the following
assertions on K are true?
The null space of K is infinite
dimensional

[ VOO K () (9 dx= [T K () () u(x) o for

all u,v e C([0, 1))
K has no negative eigenvalue
K has an eigenvalue greater than 3/4

JUNE — 22
PART — B

For any two continuous functions
f,g: R — R define

f#g(t) j; f(s)g(t—s)ds. Which of the

following is the value of f x g(t) when f(t) =
exp (-t) and g(t) = sin (t).

: %[exp (-t) +sin(t) —cos(t)]

: %[— exp (—t) +sin(t) —cos(t)]

1

-5 [exp (—t) —sin(t) —cos(t)]

: %[exp (—t) +sin(t) + cos)t)]
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PART -C

Let g be the solution of the Volterra type
integral equation

g(s) :1+jos(s—t)g(t)dt; for all s> 0.

What are the possible values of g(1)?

1
1. 2e 2.e——

1
3. e+—
e

Consider the following system of Integral

,(X) =sin X+ _[Oxgoz(t)dt

@,(X) =1-cosx— J'OX @ (t)dt

Which of the following statements are true

. @1 vanishes atmost countably many
points

. @1 Vvanishes at uncountably many
points

. @, vanishes at atmost countably many
points

. @2 Vvanishes at uncountably many
points

JUNE =23

PART - B

For the unknown y: [0, 1] —» R, consider
the following two-point boundary value
problem:

{y”(x) +2y(x)=0 for x € (0,2),
y(0)=y@® =0.

It is given that the above boundary value

problem corresponds to the following
integral equation:

y(x) =2 J.:K(x,t) y)dt  for x e[04].
Which of the following is the kernel K(x, t)?

1 K(xt)= t(1-x) fort<x
T x@@-t) fort>x

t*(1—x) fort<x
x*(L-t)  fort>x
Jt(l-x) fort<x
Ix(@-t) fort>x

2. K(x,t)={

3. K(x,t):{

Dedicated To Disseminating Mathematical Knowledge

\/t_3(1—x) fort<x

4. K(x,t) =
\/?(1—0 fort>x

PART -C

Let A; < A, be two real characteristic
numbers for the following homogeneous
integral equation:

o(X) = Aj':ﬁsin (X+t)p(t)dt;

and let iy < p, be two real characteristic
numbers for the following homogeneous
integral equation:

w(X) = u jo cos (X +t)w (t) dt.

Which of the following statements are
true?

Lm<hMm<i<p

2. M <m<ur<Ay

3. | - Al = uz - g

4. | - M| = 2|pz - A

DECEMBER - 23

PART - B

The value of A for which the integral
equation

y(x) = /ljolxzex“y(t) dt

has a non-zero solution, is

) 1+ e?

2 2
1+e?

PART -C

Consider the following Fredholm integral
equation

y(¥) =3[ x y(t)dt =  (x),

where f(x) is a continuous function defined
on the interval [0, 1]. Which of the
following choices for f(x) have the property

5
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that the above integral equation admits at
least one solution?

1

f(x)=x2—=
1) f(x)=x >
(2) f(x) =

3 f(x) =2-3x
(4) f(x) =x -

Let y be the solution to the Volterra
integral equation

_[1+X

y(x)= > y(t)dt.

Then which of the following statements are
true?

@ y@) :(1+%je
@ y() :(1+%je

3) y(/3) = (1+7jeﬁ
@) y(/3) = (1+?jeJE

6
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ANSWERS

2. (1,4) 3. (4)

5. (2) 6. (2,4)

8. (4) 9. (1)

11. (1,4) 12. (2,3,4)
14. (4) 15. (2)
17. (1) 18. (1,4)
20. (1) 21. (1,4)
23.(3,4) 24. (3)
26. (1) 27. (3)
29. (2) 30. (1,2,3)
32. 33.

35. (1,3) 36. (3)
38. (2,4)
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