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Group-A
(Multiple Choice Type Question) 1 x 60=60
1. (Answer any Sixty )
(1)

in g’(x)y(x) = f(x) + A [ " K(x,t)y(t)dt , the upper limit

a

a) b)

may be the any value may be variable of X

c) d) Either may be variable of x or May be
fixed constant

may be fixed constant

(i1)

The function K(x.t) of g(x)y(x) = f(x) + A fa K(x,t)y(t)dt is called..... of the
integral equation.

a) Kernel b) integral

c) integral constant d) None of these

(111)



Ing(x)y(x) = f(x)+ 4 fa K(x,t)y(t)dt, if g(x)# 0, then it is called
a) b)

linear integral equation of 1** kind linear integral equation of 274 kind

c) d) None of these

linear integral equation of 3™ kind

(iv)

If g(x)=0, in g(x)y(x) = f(x) + A fa K(x,t)y(t)dt, then the equation is called
a) b)

linear integral equation of 1** kind linear integral equation of 2*¢ kind

c) d)

linear integral equation of 3" kind None Of these

(v)

Which of the following is Fredholm Integral equation ?

a) b)

g)y(x) =f(x) +  g@ye) =100 +1[ K&y
A[7 K(x, 0)y(t)dt

c) d)




y(x) = [ K(x,0)[y()]?dd None of these.

(vi)
‘ Fredholm Integral equation of first kind 1s

a) b)

f() + 2 [ K(x,0)y(t)dt =0 fC) + Afa K(x,t)y(t)dt =0
c) d)

(vi1)
Homogeneous Fredholm Integral equation of second kind is

a) b)

y() = fO) + A [ Ko y(©de y(x) = f() + A [} K(x, t)y(t)dt
c) d) None of these

y() =2 [* K(x, Oy(t)dd

(viii)

Volterra integral equation of 2° kind is

_—




a) b)

y() = f() + 2 [ K(x, 0y(©)dt y(x) = f(x) + 2 [ K(x, )y(t)de
c) d) None of these

y(x) = f(x) + [ K(x, )y(t)dt

(ix)
A real kernel K(x,t) is.........
2) b)
skew-symmetric symmetric
) d) None of these

not symmetric

(x)

Which of the following is symmetric kernel?

a) b)
sin (x + t)‘ Sin (Zx + 3t)
c) d) None of these

x’t3 +1




(x1)

A kernel K (x, t) is called separable kernel if it can be expressed as

a) b)
K(Ce,t) =", 9:00)h(t) K(x,t) =YY", g:(x)h;(t)
c) d) None of these

K(x,t) = XiZy 9:(0)h;i (1)

(x11)

For what value of 4, the function y(x) = 1 + Ax is a solution of the integral equatior
x = fox e* ty(t)dt ?

a) b)

A=1 A=2
c) d)
A=-1 A==2

(xiii)

[nitial value problem is always converted into

a) b)



Fredholm integral equation Volterra integral equation
c) d) None of these

Fredholm integral equation

(x1v)

The eigen values of the integral equation y(x) = 4 fozn sin (x + t) y(t)dt are

a) b)
1 1 1 1
_2 y _2 ’ T
c) d)
T, —1TT 2w, —21
(xv)

Which of the following function is a solution of Fredholm integral equation
f) =x+ [, xtf(t)dt ?
b)

a)
2x E
3 2
d)

c)



X

3

w
=
>

(xv1)

The I.VP corresponding to the integral equation y(x) = 1 + f: y(t)dtisa

a) b)
y—y=0,y(00=1 y'+y=0,y(0)=0
c) d)

y'—yzo,y(())z() y+y=0,y(0)=1

(xvi1)
rheqdriierens talbes oVt undependentivnsiabieltheg depeudbidm
b)
Boundary value problem Initial value problem
c) d)
only ODE None of these.

(xvii1)

The integral equation corresponding to the IVP y" + xy'+ y = 0 withy(0) = 1,y'(0) =
0

a) b)

u(x) =-1- fol(Zx —u(t)dt u(x) =-1- f:(Zx — u(t)dt



c) d)

u() = —1- [[2x —tu@®dt u(x) =1-— [ (2x — u(t)dt

(x1X)

The values of A for which the integral equation y(x) = 4 [ 01 (6x — t)y(t)dt has a non-
trivial solution , are given by the roots of the equations:

a) b)
BA-1DC2+)-22=0 BA-1D2+D+2=0
c) d)

BA-1DR+D)—-42=0 BA-1)R2+D)D+A3=0

(xx)

The eigen values of the integral equationy(x) = A [ 01 (2xt — 4x*)y(t)dt are

a) b)
3.3 -3.-3|
c) d)

3,-3 -3,3

(xx1)

The value of A for which the solution of the equation y(x) = cosx + A fO" sinx y(t)dt i
y(x) = cosx, is



a) b)

A+1 A#2
c) d) None of these
A # =
2
(xx11)

A mapping f: X — X is a contraction mapping if there exists a constant & such that

a) b)
dlx.y) = kd(f (). f()) A7) <kd(f (). /)
c) d) other
d(x,y)=kd(f(x), f(»))

(xxiii)

The kernel for the volterra equation ¢(x)=x+ /1'[(,\* —5)¢(s)dsis

a) b)
_|_ X—S
(xFs) e
c) d) None of these

(x-5)



(xx1V)

The resolvent kernel of the integral equation u (x)=1+ Iu(f)dt 1s
0

a) b)
e’ e-( x—t)
¢) d) None of these
e.\.'+t
(xxv)

The eigen values Aof the integral equation y(x)= Aj.sin (x+1)y(t)drare
0

a) b)
11 11
2x 27 ;_;‘

¢) d)

T,—TT 27,2

(xxvi)

The kernel of the integral equation y(x)=x- Ixr2 y(t)dt,x>0is
0

a) b)



2
Ix xt?
c) d) None of these
2_2
I"x
(xxvi1)

The kernel for the volterra equation ¢ (x)=x+ /II ¢(s)dsis

a) 0 b) 2
c) 1 d) None of these
(xxviil)

The function K (x,y)is said to be symmetric if

a) b)
K(r.y)=K(yx)  K(xy)=-K(»x)
¥ d) None of these

K(x,y)=0

(Xx1X)

The expression of non-linear Fredholm —Hammerstein Integral Equation of Second

Second kind is

a) b)



b

()= [K (0 (y(0)dr 202 @ [ G0r (o)

a

c) d)

X

(%)= [K (e 0)F (y(1))dt y(x)= 7 (x)+ [ K (x.0)F (3(0))

0 0

(xxx)

The solution to Abel equation 1s given by

a) b)
SINaT \_sinaz| £(0) & f'(»)
¢(x): . ¢(")_ jn [x_ +'£(x—y)l_ady}
c) d) None of these
§(x)=x
(xxx1)

Let K (x,y) be a given real function defined for 0<x<1.0<y<1and f(x)a
realvalued function defined for 0 <x <1 and A an arbitrary complex number. Then

§(x)- A K (x.9)¢(y)dv = £ (x). (0<x<1) is the
a) b)



Linear Fredholm integral Linear Fredholm integral equation of
equation of second kind(for a first kind(for a function ¢(x))

function ¢(x))
c) d)

Volterra integral equation of  Volterra integral equation of second
first kind(for a function ¢(x)) kind(for a function ¢(x))

(xxx11)

b
In linear integral equation y(x)=F(x)+ AIk(x,t)y(t)dt. If aand b are constants. The

equation is known as

a) b)

Fredholm integral equation Volterra integral equation

9) d)

Green'’s integral equation Markov integral equation
(xxx111)

1
The solution of Fredholm integral equation y(x)+ I e y(t)dt =2xe" is
0
a) b)
) — oF 2 : 2
y(x)=e"(1-7) y(x)ze“(Zx——J

3

c) d) None of these



y(x)ze“’(x—g]

3

(XxX1V)

The Laplace transformation of cos(af u(z)is

a) b)
2
a da
2 2
a’+s a’+s’
9) d)
S as
2 2
a2+s2 a +S
(XxXXV)

The solution of y(x)=cosx +Ajsinxy(r)dt 1S
0
a) b)

y(x)=cosx, y(x)=smx,

| 1
provided A # % provided A # 5



c) d) None of these

y(x)=tanx,

provided A+ 1

2

(xxxV1)

Let f(x) be a periodic function with period L. Then which of the following is false

flx+L)=f(x) flx+2L)= f(x)
flx+L)=f(x-L)

The solution of the integral equation u(x)=1+ Iu (#)dt (Volterra Integral equation of
0

2°d kind) is
a) b)
-X x
e e
c) d) None of these
2x



(XxXXV111)

The initial value problem corresponding to the integral equation y(x)=1+ I y(t)dt
0

Is

a) b)
y-y=0y(0)=1  y+y=0y(0)=0
c) d)

1

y-y=0.y(0)=0  y+y=0,y(0)

(XXXIX)

1

valug of « for which the integral equation u (¥)=a I e"'u(t)dx Jhas a non —trivial
0

solution is

a) -2 b) -1
c) 1 d) 2
(xD)
A function f(¢) is of exponential order if there exists real constant A/ and & such that
a) b)
S(t) < Me* () < Me*
9) d)

1(t) <e* Mt Other



(x11)

x+1, 0<t<x

Let k(x,r):{

0 . otherwise
1
Then , the integral equation y(x)=1+A4 I y(t)k(x,t)dt has
0
a) b)

A unique solution for every No solution for any value of 2
value of 4|
c) d)

a unique solution for finitely infinitely many solutions for finitely
many values of 4
many values of Aonly

(xlii)

The initial value problem corresponding to the integral equation y(x)=1+ I y(t)dtis
0

a) b)
y-y=0y(0)=1 3 +3=0,y(0)=0
c) d)

y‘—y:O’y(O):O y+y:O,y(O)=l

(xliii)

F |xf(x)| =



a) b)

dr,[f(x)] dr.[1(s)
ds dx
c) d) Other
dr,[£(s)
dx
(x11v)

A Volterra integral equation of second kind is of the form
a) b)

x

§()=[Kp(ar 9(x)=F(x)+ [K (np(r)dr

c) d)
¢(x)=f(x)+iK(x.t)¢(t)dt| ¢(\)=j-K(x.rb(t)dt
(x1v)

The values of Afor which the integral equation y(x)=A4 I:(61' —t) v (t)dt has a non-
trivial solution , are given by the roots of the equation

a) b)

(34-1)(2+4)-27=0 (34-1)(2+2)+2=0
c) d)



(34-1)(2+4)-42"=0

(x1v1)

(34-1)(2+2)+ 27 =0

The technique of transforming a particular differential equation into algebraic

problem is called

static
(xIvii)

For a given periodic function f(¢)= {
b, is
a)

-75.6800

c)

-0.7468

(x1viii)

If a functional I[y(x)] having a variation attains a

Yo(x),6(I) =0
a)

maximum

c)

2t 0<t<?2
4 2<t<6

b)

operational calculus

d)

Integral

with period 6. The Fourier coefficient

b)

0.7468
d) None of these

............ ony = yo(x) thenaty =

b)
minimum

d) none of these



maximum or minimum

(x11x)

Consider I = | On(y’z - yz)dx, with y(0)=0, y(1)=1, then inf.[y]=

a) 23/12 b) 21/24

c) 18/25 d) None of these
M

. b P :

The extremal of the functional fa y+= dx 1s

a) b)

Maximum Minimum

c) d) None of these

No solution
(I)

The extremal of [ 02 (%)dx ,y(0)=0, y(2)=1 is

a) b)
ellipse circle
c) d)

straight line parabola



(lii)
Geodesics on a surface 1s

a) b)

scufaecatongnvimeindistance between two points on the scwfaecalongamimelmdistance between two points on the
) d)

pehainfapaibichpoints  None of these

(liii)
rédvolutie" O hb@ivanabeergth 4 which minimizes the curved surface area of solid generated by the
a) b)
Sphere Catenary
c) d) None of these
Ellipse
(liv)

2 n
The order of the differential equation is F,, — % F, + %F yr =+ (=D)" %F yn =0

a) n b) 2n
¢) 3n d) ntl

(Iv)

The shortest distance between the point (0,0) and the straight line x + y = V2 is

a) 2 b) 1
c) 3 d) 4



(Iv1)

Shortest distance between lines L, = (x+1)/3 = (y+2)/1 = (z+1)/2,

L, =(x-2)/1 =(y+2))2=(z-3)/3 is

17/5

(Ivii)
The general form of a linear integral equation is

a)

y(x) = [T K(x, 0 [y(0)]2dt
c)

7 K(x,0)y(0)dt = f(x)

(Iviii)

b)

17/ 5723

d) other

b)

g()y(x) = f(x) + [, K(x,t)y(t)dt
d)

None of these

The resolvent kernel of the integral equation y(x)=x— I xt* y(t)dt,x >0is
0

b)

.
x*=r
2

) =
Xt'e -~




xt-r

xte *

(lix)

Which of the following is a linear integral equation?

a)

[ K(x )y()dt = f(x)
©)

f: K(x,t)y(t)dt = f(x)

and y(x) — 2 [7 K (x,t)y(t)dt = f(x)

(Ix)

d)

None of these

b)

y(x) = 2 J K(x, )y(t)dt = f(x)
d)

y(x) = [ K(x,t)[y(0)]*dt

Ing(x)y(x)=f(x)+ A4 fa K(x,t)y(t)dt , the upper limit

a)
may be the any value

c)

may be fixed constant

b)

may be variable of x

d)

Either may be variable of x or may be
fixed constant



