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M SC :DEGREE EXAMINATION NOVEMBER 2023.

Mathematlcs — Elective

INTEGRAL EQUATIONS AND CALCULUS OF
: VARIATIONS

s Time Three hours - * Maximum : 75 marks

- PART A — (20 Marks)

Answer ALL questions. .

B - (A) Choose the correct answer. |  (Bx1=5)

‘L. A functional ‘v[y(x)}is called continuous if to. a
ﬂs’ma’llboh‘a‘nge‘ of ————— there corresponds a

small change in the functional v[y(x)].

@ y@) ® ().
(c) v(x)_'« a @ yx) |
2, : li I\f a field is formed by a family of

g extremals of a certain variational problem, then it
m called an extremal field. ‘

(ﬂ) extremal | (b) _central
© extremum (@) minimal

The function f (%),%,,...x,)becomes a function

(D(xm,,l, Xmazr- ..x,, )only of the ————— variables.’
@ n S b)) m - |
) n+m _ d). n-m

If h(s)g(s)= f(s)+ /lfbK (s,8), g(t)dt theh what is |

the value of A(x)in Fredholm mtegral equatxon of
second kind?

@ 1 . ®) 0

(©) any positive value (@) any vaIue

Fredholm s first theorem does not hoId when A is
a root of the equation

@ D(#)=0 | O D(/l)#O
© D@W=1 @ D)=l
®) Fillintheblanks:  (x1=5)

If the 'kerne‘l approaches infinity at one or more
points within the range of integration, then the
integral equation is called '

‘Resolvent kei'nél r (s,t;/i)¥

The increment & y =
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. 10.

11

IRt
12
13 |
14.

15.

o160

~ Answer the following questions: -

The slope of the tangent line p(x,y)to the curve of-
the family y=y(x,C) that passes through the

point (x,y)is called the of the field at

the point (x,y).

is the condition for Isoperimetric.

‘Define separable kernel.

“State' Fredholm’s third theorerﬁ.

Deﬁhe geodesi‘cs‘.

Sta‘fe the tranéveréality ‘conditic;ﬁ- »

i)eﬁr_ie holonomic constraints.
PART B — (5 x 5 = 26)
Answer ALL questmns

(a) Solve the homogeneus Fredholm 1ntegral
 equation g(s) Aje ‘g(t)dt.

. Or
(b) Solve ,;the ' 1ntegra1 equétion
| _g(s) &)+ U m) [ fein(s + g ().
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(5><2=10)v

17.

18.

: '(a)J

(®)

(@)

- (b)

Solve the_:‘

integral equation
g(s)=f(s)+ 2 joes“g'(t)dt .
o
Solve "~ the - i_ntegrél équation

; i 1

g(s)=s+1 j:[sn. (st)s] g(t)dt.
Find the extremais of the functional
vly (x), z(x))= jf’{y' 242242 yz]dx , ~with

y(O):, 0, y(—g-j-—- 1,2(0)=0, z (%)= -1,

Given a system of particles with- masses
m;(=1,2,...,n)and coordinates " (x;;y;,2;)
acted upon by forces F,, that possess the

force function (potentlal) -~ U, which is
dependent solely on the coordinates :

F=-U.p U p 0U
| ox;” ¥ oy, oz,

i 13

where El,F:y,F are the coordinates of the

vector E actmg on the pomt (x;, ¥,2;)- Fmd

~ the d1fferent1al equations of motion of the

system.
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19.

. 20.

21.

22.

Solve " the

(@) Test for nn extremum -of the functional

= _Q(y'~ 2'%42 yz)dx “given that

‘ (0) 0; 2(0)=0 and the point (xl, yl,zl) can .

move over the plane x = %
Or

() If the Jacobi condition fulfilled for the

. B . ) " a 2 9 .
extremal of the functional, v= L (y" -y )dx

then verify that passes through the points

. A(0, O)and B(a, 0).

(a) Find. the shortest distance between  two
points A(xo,yo,zo) and B(xl,yl,zl)on the
surface o(x,,2)=0.

Or

() Find the form of an absolutely flexible,

non-extensible homogeneous rope of length 1.

suspended at the points A and B
- PART C— (3 x 10 =30)
Answer any THREE questions.
intégral | equation

gls)= fs)+,l j (s+t)g(t)dt and find the eigen

values.

Solve - the integral

| g(s)= 1+),j sm(s+t)g(t)]dt

5 | S.No.6887

equation

23.
24.

25,

 State and prove mmlmum -surface-of- revolumon

problem

Write a- summary on sufficient conditions for a

' ymmlmum of the elementary functlonal

Find the curve y = y(x) of given length l, for Wthh

the area S of ‘the curvilinear trapezoid is a
maximum. Also, find the extreme functlonal of the

‘curve.
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