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1. Fill up strictly the following details on your answer book
a. Name of the Examination : MASTER OF SCIENCE
(MATHEMATICS) (THIRD SEMESTER)
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c. Subject Code No : 2303080303030002

2. Sketch neat and labelled diagram wherever necessary.

3. Figures to the right indicate full marks of the question.

4. All questions are compulsory.

Student’s Signature

Q.1 Attempt Any Two: 14

1. State and prove the fundamental lemma of calculation.
2. Find the extremum of the functional I[y(x)] = fol[y2 + 12xy]dx, y(0) = 0,

y(0) = 1.
3. Define continuity of a functional in the sense of zero-order proximity. Show

1

that the functional I[y(x)] = f01x3[1 + y2 (x)]z dx defined on the set of

functions y(x) € €[0,1] is a continuous on the function y,(x) = x? in the

sense of zero-order proximity.

Q.2  Attempt Any Two: 14
1. Find the extremal of the functional f_ll E uy''? + py] dx that satisfies the

boundary conditions y(—=1) = 0,y'(—=l) = 0,y(l) = 0and y'(l) = 0.

2. Find the curve with fixed boundary points such that its rotation about the axis

of abscissae gives rise to a surface of revolution with minimum surface area.
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3. Obtain Euler's equation for I[y(x)] = f: Flx,y(x),y'(x)] dx subject to

the boundary conditions y(a) = y,,y(b) = vy, .

Q.3  Attempt Any Two:

1. Obtain Euler's Poisson equation for the extremum of

Iy ()] =f ZF[x,y(X),y’(X),y”(x)] dx

2. Find the Euler-Ostrogradsky equation for the extremum for

a) [u@xy)l= [, [(3‘2)2 + (Z‘u)z]

y

b) 1lz(x, ] = [f, {( ) (Z—;)Z +2 (a(j;zy)z — ZZf(x,y)} dxdy

3. If the integrand of the functional I = fttol Flx(t),y(t), x(t), y(t)] dt dose

not contain t explicitly and it is a homogenous function of first degree in x(t)
and y (t) then show that I depends solely on the kind of curves x(t) and y(t)

not on parametrization.

Q.4  Attempt Any Two:
1. Find the minimum distance between the circle x? + y? = 1 and the straight
linex +y=4.
2. State transversality condition for the functional whose one boundary point
move along the curve ¢ (x). Show that the transversality condition reduces to

orthogonality condition for the functional
1
Ily(x)] = f;le(x, y) (14 y'®)z dx where A(x,y) dose not vanish at

movable boundary point x?

3. Test for the extremum of the functional
I[y(x)] = foxl[y’2 + z2 + 2yz] dx,y(0) = 0,z(0) = 0 and the point

(x1, 1, 2z,) moves over the fixed plane x = x;.
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Q.5 Attempt Any Two:

1.

Investigate for an extremum of the functional
1 1
@)1= [ (x+2y+57?) duy(© = 0,y(1) = 0.
0
Obtain the Jacobi equation for the one-parameter family of plane curves.

State the Weierstrass function. Summarize the sufficient conditions for an

extremum of a functional.
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