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[The figure in the margin indicates full marks. Candidates are required to give their answers in their own words as far as practicable.]

Group-A
1 (Multiple Choice Type Question) 1x15=15
- Choose the correct alternative from the following :

(i)
The homogeneous integral equation y(x) = 4 j'ol(3_r — 2) y(t)dt can be classified as

a) zero characteristic numbers b) four characteristic numbers

( ¢) two characteristic numbers d) None of these
ii)
g4%

Ilustrate the Laplace transformation of 7~

a) ]5‘\/" b)
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Illustrate the solution of the integral equation u(x) = X fol/ - u(t)dt (Fredholm Integral
equation of 2% kind) is

B 1 b) 1
u(x)—x-.u; u(x)=\-:-Z

c) d)
1 e -_l
”(-‘)=~“Z u(x)=x -

™ predict the obvious solution of homogeneous Fredholm integral equation
b
y(x) = AJ7 K, y@at.
a) b)
y() =1
y(x) =0
i) — 2 9 None of these

) The integral equation obtained from y* — xy' +y = 0withy(0) =1,y'(0) = —1 can
be expressed as

a) Volterra equation of 1% kind b) Fredholm equation of 1! kind
¢) Volterra equation of 2"¢ kind d) Fredholm equation of 2" kind
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Determine the value of @ for which the integr al €
b) -1
d) 2

(vi)

pon-trivial solution is
a) -2
) 1 i
(vii) 1dentify the definition of Resolvent Kernel?

a‘,g,(’)() =y£/(x) + lf R (x,t; A)f (t)dt d) Neither (a) 0Of (b)

ﬂrBom (Hﬁ& Q{ equation
ra type
(vii) Calculate me’f’nucnonme; is a solution of the VoIteITa typ
Toa
f(x) —\’+J.sm(\ t j"i(t)dr

b) 3

a) 3 —'—\_’

Xt -13—- X 3
c) o 2 : ﬁ

. -

tion

ua
(i) gelect the correct option. The resolvent kernel of the integral eq

a

y(v)=x- I.\'t2_1'(fyir.x >0

is
b)

0
i b
e * 1te ’
(o d) None of these

xte  ?

; : wn functiol
(x) Select the correct option. An integral equation is an equation in which the unkno

b) always false
d) None of these

a) always true
¢) maybe true : 3
(xi) Choose the correct option. Geodesics on a sphere of radius a are its
b) circles
d) None of these.

a) great circles
c) parabola
(xii) Select the correct opti

: y(x) = fa K(x, t) [y(©)]?dt

£ ¥ None of these
fa K(x,t) y(t)dt = f(x)
(xii) .
y(x)= cosx+ijsi11.\' y(t)at
Solve the integral equation 0
3 y(x)=cosx. b) y(x)=sinx,
1
provided A # =

provided 2# =

(8]

d)
None of these

c) ¥(x)=tanx,

1
provided 2 #— -
(xIV) gelect the correct optlon Ifa functlonal I[y(x)] having a variation attains a

b) minimum

y = yo(x) then at y = yo(x), 5(1) =
d) none of these

a) maximum
¢) maximum or minimum
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n appears under one or more integral signs

on. The general form of a linear integral equallon is
Y Gy = OO +A [ Kty ()t



xv) S : Vi
If g(x)=0,1n g(x)y(x) = f(x) + 4 J'aK(x, t) y(t)dt, then the equation can be identified

as
a) li"“" i““‘gml equation of 1% kind b) linear il\{cgr.\l cquation of 2" Kind
©) linear integral cquation of 3 kind d) None of these

Group-B
(Short Answer Type Questions)

2. Define Volterra integral equation with an Example.

3, : : L
Show that the given functions is the solutions of the corresponding integs al equation
YARY= 1% f; e ty(t)dt =x

a.
Define Laplace transformation and using the definition illustrate the Laplace
transformation of F(‘t) 5 13, ;"“
» > ’

~
‘% <
% ./m ..

5t
Tlustrate the solution of the mtegrat'equduon
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6. Explain the Euler’s equation of a functional with an example. B

OR
Deduce the Euler’s equation for the extramals of the functional
Xa

J (sy~3 - 15y" + 2y} dx

Group-C
(Long Answer Type Questions)

Express the differential equation with the given initial conditions: W =
2xy = 0;y(0) = ;,y'(o) =y"(0) = 1 into an integral equation.

Solve the following integral equation

T
y(x) = cosx + AJ sinx y(t)dt
0

9. Calculate the eigen values and eigen functions of the homogeneous integral
equation

1
y(x) = ZI e*efy(t)dt
0

10.

h(x) € C[a, b] such that h(a) = 0 = h(D), then deduce that a{x) = 0foralix €

[a, b].

11. Calculate the general solution of the Euler’s equation for the functional

2
b1 an .
a;\'r{l‘l' ;) }d.\
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If a(x) is continuous in [a,b] and if f: a(x)h(x)dx = 0 for every function

3x5=15

3)

3)

(3)

(3)

3)

5x6=30

(5)

(5)

(5)

()

©)



12. Eialuate the extremes of the functional , (5)
F(EY A
0" = » 42 axy@) = 0,y @) = 15(3) = ¥ () =&

OR

Choose the curve on which functional [ [(y')? + 2]dx with boundary
conditions y(0) = 1and y(1) = 0 can be extremized, if exists.

(5)
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