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SECTION C — (3 x 10 = 30 marks)
Answer any THREE questions.

Derive the Euler’s equation of the variation
problem.

Find the extremum of the functional

= J.(y’2 +2% 49 yz) dx with y(0)=0,2(0)=0 and
the point (x,,y,,2,) moves over the fixed plane
ol

3 . :
Transform %% +xy=1,590)=y(1)=0 into an
' x

integral equation.

Derive the solution of Fredholm integral equation
of the second kind using Separable kernel method.

Solve the symmetric integral equation by using
Hilbert-Schmidt y(x)=(x+1)° +

j(xt+x2 t2) y(t) dt .
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SECTION A — (10 x 2 = 20 marks)

Answer ALL questions.
Write the Euler-Poisson equation.
State Hamilton’s principle.
State Fermat’s principle.

State orthogonality  condition for

boundary.

moving

Define Eigen function.
Define initial value problem.
Write the Volterra equation of the second kind.

Write the separable kernel of Fredholm integral
equation. -
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11.

12,

When we say the orthonormal system of function
is normalized.

Define Hilbert space.

(@)

O

(a)

(b)

SECTION B — (5 x 5 = 25 marks)
Answer ALL questions.

Test for an extremum the functional

3

' YR

Iy(®)]=[(y* - y*)dx (0)=0, y(g)ﬂ-

0

Or

Derive the Euler-Ostrogradsky equation for
variation problem.

Using only the basic necessary condition
ol =0 find the curve on which an extremum

2 )1/2

of the functional I[y(x)]= I _(1+y—
¥
0
y(0)=0 can be achieved if the second

dx

boundary point (x,,y;) can move along the

circumference (x-9)* +y* =9.

Or

Derive the Weirstrass-Erdmann corner
conditions.
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(a)

(b)
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(b)

(a)

(b)

Convert the following initial value problem
into an integral equation : y"+y=0 when

¥(0)=»'(0)=0.
Or

Write the types of Kernel.

1/2

Solve: y(x) =2 jy(t) dt.

Or

Show that - the homogeneous integral

1
equation  y(x)=A(8x~2) It y()dt has no
. : j

- characteristic numbers and eigen functions.

State and prove Hilbert — Schmidt theorem.

Or

Explain Gram-Schmidt orthogonolization

process.
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