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1. Consider the integral equation 3 If ¢(t):1+f;¢(s)ds, then the

o(t) =t + j: (t—s) &(s)ds, applying

solution is :
the Laplace transform, the transformed ¢
(A) e
equation becomes :
(B) 1+t
(A) 1 1
d(s) = 8_2 + 8_2 d(s) (€) et
(D) te'

1 1
(B) &(s)= 2 + S d(s)
4.  The Laplace transform method is most
1
©) )= 27 (s) suitable for :

(D) None of the above (A) Fredholm equation of first kind

(B) Non-linear integral equation

2. For the equation ) ) )
(C) Singular integral equation

t U
b(t) =€ + fo e (s)ds (D) Volterra equation with
the Laplace transform of the kernel is : convolution kernel
A L 5. If the Laplace transform of the solution
S
is ¢(s) = 32—+1 then the solution
1 s(s® +1)
® — |
s—1 contains :
1 (A) el
© —
s+1 .
(B) sint
S (C) cost
O) —
s—1

(D) bothsintand cost

B031002T (3) Set-B



6.  Forequation 9.  For the equation

o) = F () +2[ ;k(t —5) ¢(s)ds, O(xX) =eX + j Oxex—tq)(t)dt
after Laplace transform : after Laplace transform :
(A)  ¢(s) =F (s) + 1 K(s) () (A)  (s) = RO o(s)
s—-1

(B)  ¢(s) =F () + L K(s)

1 A
(C)  &(s) = F (s) 6(s) (B) ¢(s)= 1teo1 o(s)

(D) 4(s) = K(9) + 4F (5) ©)  #(8)=——+— o)
s+1 s-1

7. A convolution type kernel always

(D) None of the above

corresponds to :
10. Consider

(A) Fredholm equation )
600 = 1)+ [ (x=1)% (0)ct,

(B) Singular integral equation

(C) Integral equation of first kind The Laplace transform of the kernel

only iS:
(D) Volterra integral equation (A) iz
S
8.  The Convolution theorem states :

B =
(A)  L{f+g}=F(s)G(s) S
() L{fg} =F(s) + G(s) © =
S

(C) L{f*g}=F(s) G(s)
o >
(D) L{flg} = F(s)/G(s) S

B031002T (4) Set-B



11. The Fourier transform method is most

suitable for solving :

(A)

(B)

(©)

(D)

Fredholm equation on finite

interval

Volterra equation with variable

limit

Convolution type equation on

(—OO, OO)

Non-linear integral equation

12. 1f ¢(x)=f()+2[ l K(x —t) o(t) dt

then after taking Fourier transform :

(A)

(B)

(©)

(D)

B031002T

b () = f(®) + 1 k(o)
¢ (0) = f (@) + 1 k(o) ¢(o)
¢ (@) = f (o) k(o)

- k(o)
6(@)= o)

(5)

13, ¢(x)=e* +2 Ojo e =07 g(t)dt,

—00

2
the Fourier transform of e *

is
proportional to :
-o”
(A e 4
B ——
1+o
C) d(w)
(D) sin®
The Fourier transform of
k(x)=e2lxl
is:
2a
(A)
a% + o’
a
(B)
a’ — o’
1
©)
a+o
(D) e—a(D
Set-B



15. Consider 17. The standard Abel integral equation of

. first kind is :
000 =) +2 [ e U o(t) dt, then

- (W) () =[(x=1 () ot
R 0
b(w) =

B) () =[K(x1)o(t)dt
(A)  f(o0)(@%+v?) 0

(o) © () =j (t) -t

(B) Xt
1 2a
a2 + w2 (D) None of the above

18. Solving x = I LIOLS the solution is :

N

©) f(o)@-»)

(D) None of the above A W) = 2%
(A)  ox) . Jx
16. Fourier transform method is preferred (B) ¢x)=1
over Laplace transform when : ©) okx) =x
©) o)==
(A) Interval is finite X

o ) 19. The Abel equation is a special case of :
(B) Equation is non-linear

(A) Fredholm equation

(C) Kernel is separable
(B) Volterra equation of first kind
(D) Kernel depends on (x — t) over (C) Non-linear equation

entire real line (D) Cauchy equation

B031002T (6) Set-B



20, If f(x):,[ox o(t)dt 1 f(x):\/;, then 23.  Which of the following is a Hilbert

afx—t
kernel ?

() = (A K(x,t)= cos(x )

(A) Constant

_ 1 (B) K(x,t) =sin (t _2 X)
(B) Proportional to ﬁ
(C) Zero € KxH=cot - _2 8
(D) x (D) None of the above
21. Hilbert transform of constant f (x) = 1 24. Non-trivial solution of Cauchy type
is equation exists when :
A) 1 (A) Kernel is bounded
(B) 0 (B) Parameter satisfies eigen value
(C) x condition
(D) Inx (C) Interval is infinite

) (D) Function is continuous
22. If H(Hf) (x) = — f (x), then the Hilbert

e )
transform operator satisfies : 25 Value of Io (3 +1) 5(x — 1)dX is -

(A) H?=-1

(A) 3
(B) H? =1 ®) 4
(C) H=0 © 2
(D) H'=H D) 1

B031002T (7) Set-B



26. Solution y(x) of 29. Solution of the equation :

X) =2 + [ 18(x —t) tidt T
y(x) Jo30-0 y(x) =sin x + 4] 8(x — t) sint it
0

is:
is:
(A) 1+x°
(B) x(1+x) (A) (1+1)sinx
(C) 2x°
(B) (1-A)sinx
(D) x
(C) sinx
2. ["eCst-2)dt="
(D) Asinx
(A) e
® e 1
30 If y(x) =x+A[ta(x—t) y(t)dt :
C) e* 0
(D) None of the above .
A yW=r—
28. T sinh 2t5(2 —t)dt =72
® Y=
w e’
B) ¢ © Y-
(C) sinht
(D) sinh? @) y()=x

B031002T (8) Set-B



31. Consider the boundary value problem
y*=f(x),0<x<1,y0)=0,y(1)=0.
Then Green’s function G(x, t) is :
(A) x(1-t)forx<t t(1-x)

forx >t
B) t@-x)forx<tx(@1-t)
forx >t

(C) xt
(D) 1-xt

32. Green’s function G(x, t) for a second
order self-adjoint operator satisfies :
(A) L[G]=38(x-1)
(B) L[G]=0
(C) L[G]=1
(D) L[G]=f(x)

33. For a self-adjoint boundary value
problem, the Green’s function satisfies :
(A) G(x,t)=G(t, x)
(B) G(x,t)=—G(t, x)
(C©) G((xt=0
(D) G(xt=1

B031002T

(9)

34.

35.

If L(u)=po(u™+ py(X)u’+ py(x),
then jump condition for Green’s

function :

(an [an
I e N
ox X=t+0 X Xx=t-0

_ -1
Po (1)
oG oG
@ (5., (%)
X Jyx—tro \OX Jx_i_y
_ -1
Po(t)
oG oG
o (3., 1%
X x=t+0 aX X=t-0
1
Po (1)

(D) None of the above

For the boundary value problem
y'=f(x),0<x<1y =0y(1)=0
the ordinary Green’s function does not

exist because :

(A) Operator is non-linear

(B) Boundary conditions are
inconsistent

(C) Homogenous  equation  has

constant solution
Interval in finite

(D)

Set-B



36. If the eigen function of the
homogeneous problem is, ¢ (x) = 1,
0 < x < 1, then the modified Green’s
1
function satisfies JGM (x,t)dt="?
0
(A) 0
B) 1
(C) x
(D) t
37. The modified Green’s function is
generally used when :
(A) The differential operator is non-
linear
(B) The homogeneous problem has
non-trivial solutions
(C) Boundary conditions are not
given
(D) None of the above
B031002T

(10)

38.

39.

If L[Y] =f (X) has boundary conditions

for which the homogeneous equation

has eigen function ¢ (x), thenG, (x,t)

satisfies :

() LIG,]=5(x~1)

(8) LIG,]=0

(C) LIGpI=¢(x)

(D) L[G,]=38(x—1) — () ¢(t)
Consider boundary value problem

y" = f (x), 0 < x < 1 with boundary
conditions y'(0) = 0, y'(1) = 0. Then
eigen function of the homogeneous

problem is :
(A) sinx
(B) cosx
©) 1
(D) ¢

Set-B



40.

For the modified Green’s function

j:Gm(x, t)dt equals :

(A) 0
(B) x

€ 1

(D) x°

41. FortheBV.P.y"—-y=1(x),0<x<1,
with y(0) = 0, y(1) = 0 the Green
function satisfies :

(A) G"-G=0for x=#§
(B) G"-G=5(x-¢8
(C) G"=d(x-9)

(D) G"+G=38(x—9

B031002T

(11)

42.

43.

For a second-order differential
d2y

operator Ly= — the Green’s
dx

function is constructed from two

solutions u(x) and v(x) satisfying

boundary conditions, the denominator

in  Green’s function expression

involves :

(A) Determinant of boundary
conditions

(B) Wronskian W(u, v)

(C) Forrier coefficient

(D) Eigen value

For the B.V.P. y" = f (x) , y(0) = 0,

y(1) = 0 the Green’s function must

satisfy :

(A) G(0,1)=0

(B) G(1,1)=0

(C) Both (A) and (B)

None of the above

(D)

Set-B



44,

45,

For self-adjoint Boundary value

problems the Green’s function

satisfies :

(A) G(x 1) =— Gt X)

(B) G(x, 1) = G(t, X)

C) G(x =0

(D) G(x,t)=1

In constructing Green’s function for
second order B.V.P., the function must

satisfy :

(A) Continuityatx =t

(B)

Discontinuity in derivative

(C) Homogeneous Boundary

Conditions

(D) All of the above

B031002T

(12)

46.

47.

The integral equation corresponding to
the LV.P. y"(x) = f (X, y), y(0) = a,
y'(0)=bis:

(A)

y(x):a+bx+]§(x—t)
0

f(t, y(0)at

B) y()=a+[(x-1) f(t y®)dt
0
(©)  y() =bx+ [ f(t y(®)dt
0
(D) None of the above

The Green’s function representation of

the solution of a B.V.P. Ly = f (x) is :

Ay =G 1) f )t
(B) Y()=GxD+f(K)
€ y()=]f()dx
(D) ¥(9=G(x1) f(x)

Set-B



48. The solution of the integral equation

51. If j OX 40) d: —Jx , then the value of
X J—

y(x)=1+ I. y(t)dt is:
0

o(x) =?
(A) y=e
_ 1
(B) y=1+x (A) 3
€ y=x
1
(D) y=¢" B|) =
2
49. For a second order linear differential
operator, the Green’s function must © 1
satisfy which property atx = & ? .
D) --=
(D) >

(A) G isdiscontinuous
(B) G is continuous
(C) G'is continuous 52. If jo e*~'u(t) dt = x , then the value of

(D) None of the above

ux) =?
50. The Fredholm, determinant is used to

(A) x
determine :
(A) Eigen values (B) 1+x
(B) Eigen functions

(C) 1-x
(C) Solution existence
(D) Both (A) and (C) (D) —x

B031002T (13) Set-B



53. The equation 55.

o(x) - xj:(x +1) o(t) dt = x2

(A) Fredholm equation of first kind

(B) Fredholm equation of second

kind

(C) Volterra equation of first kind

56.
(D) None of the above
54. The equation
00 = [ “sin (x + 1) 6(t) dt
~Jo
is:
(A) Homogeneous Fredholm 57

equation of first kind

(B) Homogenous Volterra Equation

of second kind

(C) Volterra equation of first kind

(D) None-linear Equation

B031002T (14)

A Kernel of the form

Kx, t) = z”: a; (X) by (1)

i=1

is called :

(A) Singular
(B) Symmetric
(C) Degenerate

(D) Non-homogeneous

The Kernel k(x, t) = d(x — t) (where
is Dirac delta function) is classified

as:

(A) Singular kernel
(B) Regular kernel
(C) Degenerate kernel

(D) Symmetric kernel

Initial value problem y' = f (x, V),

y(0) = yo is equivalent to :

Ay = [ty

B) y"'=f(xy)

©€) y(x)=f(x)+2 y(x)

(D) Y =Yo+ [, f(t y@®)et

Set-B



58.

59.

60.

B031002T

The integral equation 61.

y(x):2+fox(x—t) y) dt :

(A) y(0)=0,y'(0)=0
(B) y(0)=2y'(0)=2
€ y(0)=2y(0)=0
(D) y(0)=0,y(0)=2
The boundary value problem,

y'+2y=0,y0)=0,y(1)=0

can be converted into :

62.

(A) Fredholm equation
(B) Volterra equation
(C) Non-Linear equation

(D) Algebraic equation

Corresponding integral equation of

d2y y(0)=0
- + — 0’
a0 y0)=1

63.

A o) =x+ [ (x=) o) dt
B o) =x+ [ (x-) o dt

© o0=-x- [ (-t

(D) None of the above

(15)

The differential equation

corresponding to integral equation
¥ = 1+ [ (x = y@ at

(A) y"=ywithy(0)=1,y'(0)=0
(B) y"=ywithy(0)=0,y'(0)=1
€) y'=y+1

(D) y'=1

f(x), y(0) = 0 is

equivalent to :

y' = 0, y(1) =

(A) Volterra equation of first kind

(B) Fredholm equation of second
kind

(C) Fredholm equation of first kind

(D) Non-linear integral equation

The value of y(x) which satisfies

integral equation
y(x):ex—foxex’t y (£) dt is

(A) €
(B) 0

(C) X —xe*
(D) xe*

Set-B



64.

65.

66.

An integral equation is :
(A) An equation containing only

derivatives of an unknown

function
(B)

An equation in which the known

function appears under an
integral sign

(C) An Algebraic equation involving

constants

None of the above

(D)
Convolution type kernel is defined by :
(A)
(B)
©
(D)

k(x, t) =k(x—1)
(X, t) =x +
k(x, t) = xt?

k(x, t) = sin(xt)

Integral equation corresponding to the

differential equation y" —5y' + 6y =0

withy(0) =0,y'(0) =—1s:

A u@=1+ [ “(2x —t) u(t)dt
- 0

B) ux=1-[ “(2x—t) u()dt
~Jo

©) M@':fox—DUGMt
~Jo

(D) u(x)=—1— j; "(2x—t) u(t)dt

B031002T

(16)

67.

68.

Integral equation corresponding to the
differential equation y" + y = cos X

withy(0)=0,y'(0)=1is:

(A) u(=cosx—x— ["(x-1)
u(t)dt
B u=sinx—x— ["(x-
u(t)dt
(© u(=cosx— [ (x—1)
u(t)dt
() u(=cosx—x+ [ (x—1)

u(t)dt

The value of u(x) which satisfies

integral equation :
ux) = sinx+2 J;Xcos (x —t) u(t)dt
s :
(A)
(B)
(©)
(D)

u(x) = x
u(x) =—x
u(x) =e*
u(x) = xe*

Set-B



69.

70.

71.

Solution of Integral equation

fox(x—t)z u)dt =3 =
IS :

A) 2

(B) 3

) 0

O 1

Solution of integral equation

Loiaxt X
u(x)+J; x(e™ = u(t)dt =e" —x
IS :
(A)

(B)
(C) 0

-1

-3

O) 1

The resolvent kernel R(x, t, A)
corresponding to the Neumann series
IS :

@ k(Y
® 3 A"k (x)
n=1

(©)
(D)

f (%)
AKX, 1)

B031002T

(17)

72.

73.

74.

The n'" iterate of the kernel is defined

by :

(A) Kk, (x,t)=k(x,t)"

(B) K,(xt)= j; ", 5) K,_4(s, t)ds
C) k,=1"k

(D) k,=f(X) k(xt)

For degenerate kernel, successive

approximation reduces to :
(A) Differential equation
(B) Infinite system

(C) Finite linear system

(D) No solution

Eigen values of a symmetric kernel

are :
(A) Real
(B) May be real on complex

(©)

Only positive value
None of the above

(D)

Set-B



1
75.  Eigen value of integral equation 78.  o(x) = xJ’O o(t)dt

1
u(x) = A eXetu(t)dt
®) Io ® Eigen values are :

IS :
A) 1

(A) 1
(B) 0 (B) 0

1
© 71 € -1

2 P
D) — (D) infinite

e” -1

76. Consider  ¢(x)=A[ ¢(t)dt Eigen 79. I 9(x) = F() + 1 k(x, 1) ¢(t)t then

values are :
Resolvent Kernel is :
A r=1
B 7L = — 1 0
®) (A) R(x,t,A)= Z AN Ky.1(x, 1)
(C) r=0only n=1

(D) Real value
(B) R(Xt,A)= > Akyq(x1)

7.1 ¢(x) = 7n.|.1x(x —t)% ¢(t)dt  Eigen n=1
values are : ©) Rt 1) =k(x 1)
(A) A>0 )
= +2 AKX, 1)
(B) 1=3 nzl L
(C) A<0
(D) A=0only (D) None of the above

B031002T (18) Set-B



80. If ¢(x)=1+ | OXq)(t)dt, then R(x,t, 1)
is:
(A) ¢
(B) x-t
© e
D) o —1?
8l. |If
009 = A+ + [ 1” a(t)et
then R(X,t,2) :
(A) () =L+ x*)e”
(B)  (x)=x%"
(©) o(x)=¢"
(D) None of the above

82. If u(x):x—fox(x—t)u(t)dt with

Up(X) =0, then the value of u(x) is :

(A)

(B)
(©)
(D)

B031002T

COS X

eX

— COS X

sin X

(19)

83.

84.

Find the resolvent kernel of the kernel

k (x, t) = 2x.

2
2xe* !

(D)

The resolvent kernel for the integral

equation

o) =x+ [, et =X g(t)dt

A 1
B) e
© et
(D) x*+e* !

Set-B



85.

86.

87.

Which of the following is the resolvent

kernel for the integral equation

0
b(X) = X + L L+ %) (L—1t) d(t)dt ?

2
(A) ﬂ(“ x)1-1)

B) GB+A)@A+x)1-t)

3

T L0 -y

(©)
(D) None of the above

Let k(x, t) = (t — x) be the kernel of a
Volterra Integral equation and A =1,

then resolvent kernel is :

A et

(B) —sin(x—t1)

(C) cos(x—1t)

(D) sin(x—t)

Iterated kernel ki, (x, t) for the function
k(x,t) =sin (x — 2t), 0<x<2m,
0<t<2rwis:

(A) 0

(B) sinx

(C) sin(x—2t)

(D) g—sin (x — 2t)

B031002T

88.

89.

Solution u(x) of Integral equation
u(x) =1+ J;X(x—t) udt  with
Up(X)=0 is:

(A) u(x) =sinh x

(B) u(x) =coshx

C) ux)=e"+e”

(D) None of the above

Solution u(x) of integral equation

5x 1
u(x)=—+=
(X) =13

1
0xt o(t)dt is given
by :

(A) ux=1

B u)=x’
© u)=x
(D) u(x)=-x

Set-B



90. If u(x):f(x)mj ;u(t)dt, then the 93. If u(x) = f(x)+xj;sinxu(t)dt, then

value of D()) is given by : the value of D() is :
(A) D) =A

(A) 1+
(B) D(A)=1-2

(C) DA)=1+Ax (B) 1-2

(D) None of the above

(C) 1+2x
91 If u(x)=fF(X)+2 jzu(t)dt, then the
. (D) 1-2x
value of D(x,t, ) is:
(A) 1 94. The solution of integral equation
(B) 0 .
u(x) =sec? x+x_[ou(t)dt is :
€ -1
(D) x-t

(A) tan? x + % tanl

92. If u(x) = f(x) +xj(’:sin x u(t)dt, then

the value of D(x,t, ) is: ®) sec? x + xk tanl

(A) eX —t

(B) e* 't (C) sec’x-— * tan1
1-2

(C) sinx

(D) None of the above (D) None of the above

B031002T (21) Set-B



95. Consider the Fredholm integral 98. The Fredholm series converges, when :

equation of second kind
(A) A=0

§x) = £+ [ K(x, 1 (et

(B) A is an eigen value of the

Then associated Fredholm series )
homogeneous equation

converges if :

1 (C) Kernel is continuous
& 1< k]
sup | K(x, 1) | (D) f(x)=0
(B) It always converges for every A
1 99. Let K(x,t) =2on [0, 1] x [0, 1]. Find
©) |r|]<———, M=max|K
M(b-a)
the range of A for convergence :
x, 1) |
D) None of the above
©) (A) |r|<1
96. If the kernel K(x, t) is continuous on a
o B) |A]|<1/2
finite square [a, b] x [a, b], then the
Fredholm series : €) |rl<2
(A) Converges absolutely  and D) Al
uniformly for sufficiently small
|2 | 100. The Fredholm series

(B) Converges only pointwise o 5o
) o="F +AKF + A°K“f“+....
(C) Never converges uniformly
(D) Converges only if K is is essentially analogous to :
symmetric

97. Let K(x, t) = 1, 0<x,t<1. The

(A) Taylor series

. B) Fourier series
Fredholm series converges for : (8)

A) |r]<1 (C) Laurent series
B) |rl<2 (D) Geometric series
©) |n|<1/2

(D) |[r|>0

B031002T (22) Set-B
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10.

11.

12.

Impt.

Four alternative answers are mentioned for
each question as—A, B, C & D in the
booklet. The candidate has to choose the
correct answer and mark the same in the
OMR Answer-Sheet as per the direction :

Example :

Question :

Q1 ® @ © ®
Q2 & ® @ ©
23 ® @ © ©

lllegible answers with cutting and
over-writing or half filled circle will be
cancelled.

Each question carries equal marks. Marks
will be awarded according to the number of
correct answers you have.

All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified in
the answer sheet will not be considered
valid.

Before writing anything on the OMR
Answer Sheet, all the instructions given in it
should be read carefully.

After the completion of the examination
candidates should leave the examination hall
only after providing their OMR Answer
Sheet to the invigilator. Candidate can carry
their Question Booklet.

There will be no negative marking.

Rough work, if any, should be done on the
blank pages provided for the purpose in the
bookilet.

To bring and use of log-book, calculator,
pager and cellular phone in examination hall
is prohibited.

In case of any difference found in English
and Hindi version of the question, the
English version of the question will be held
authentic.

> On opening the question booklet, first check that all
the pages of the question booklet are printed properly.
If there is any discrepancy in the question Booklet,
then after showing it to the invigilator, get another
question Booklet of the same series.

10.

11.

12.

TR § Y W % IR RTed
IW—A, B, C wd@ D g1 wdanef &1 51 =R
famedi 0 O HEl W BT €1 W H OMR
AR-IME § grafed gvd & | 79 7R
‘HT—IT%:

3GTEUT ¢

‘g‘s‘:“o

D @ © O

T2 ® ® ©

w3 D @ © ©®

S IW A1 T W = H1eT A1 agel T
T, AT H ST e g T, 3% i
e s

Jh U9 & 37 UM | 3T Fa W T&l
B, S & STTUR 37k YgH fohd S |

[ SW FHad . T TR, TWTHF (OMR
Answer Sheet) W & fad 1 81 W0 #
fauifta T & eretmen e wdl W fea T
W G &l |

3. TH. R IW-T% (OMR Answer Sheet)
R %o ot forem & 7d sud 3 73 |eft sreen
I FEYHEs qg foran S|

THE IR & SUN qenel et fiersd i
319t OMR Answer Sheet 3ucisdl i & &1
2 UeT wel ¥ TR i | qdemedt o7 @iy
-GG o ST Tohd & |

fitfea aferm =1 81

FE ot T &, T-YRast & 1< H, Th-+E &
forq few w@rett It W 2 foman s =nfew

Tden-we H T, oo, TSR adl
Y T o ST TN IHehT ITART HTAT afsid
7l

31 & o<t wa Sfist TR # fa=rar @9 &
TN H T T SIS TG0 & 7= BT |

HEEYUT : TR @ie W YUHd: St R 3@ o R

YeA-gfEdR & |l g3 wyefidifa ®Y gu g1 oAl
GYTYfeRT # 1E wHT B, A weRie H e
3 S T g weA-gfdent U R o |



