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31. Find the extremals of the functional S = f I,J[q:o1(n]+ o,(y)] (1+y*) dx.,

%

32. Find the form of an absolutely flexible nonextensible homogeneous rope of
length I suspended at two points A and B,

% II| s
33. Test for an extremum the functional v{y{x}}:]‘ 11y dx, y(0)=0, y (%) = y,.

2 Y

Answer any one essay question out of 2.: (1x10=10)
34. Derive the equation of vibrations of a rectilinear bar.

35. Test for an extremum the functional

a) vy(x) f de y(0) = 1, y(a) = b.

a>0,0<b<1.

b) Findthe entremals of the functional
i
viy(x)] = j(y’z + xz] dx, given that j y2dx =2
0

y(0) =0, y(1) = 0.
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Answer all the ten questions : (10x1=10)
1. Define a linear functional.

2. State whether true or false "y = x + ¢ forms a field inside X2+ y2< 1",

3. What you mean by Jacobi's condition.

4. Forthe functional v = IF[x, y, ') dx , write the Euler equation.

2
5. Find the Ortogradsky equation for the functional v(z) = J] [%T = (% ] dxdy .
pA IR

6. State true or false “Jacobi condition is necessary for achieving an extremum”.
7. Ify =yy(x), an extremum is attained and y(x, o ) is a family of admissible
curves, then _iv (n, o) is
dot
8. Write Jacobi's equation of second order.
9. Define central field.

10. “F, —EF =0 is sufficient for minimum of the elementary functional

dx ¥
xq .
vig(x)) = jF(x, v, y) dx y(Xg) = Yo. Y(Xq) = y," — state whether the statementis

X0
true or false.

P.T.O.
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Answer any 10 short answer questions out of 14 :

Fi.

12.

13.

14,

15,

16.

17.

18.

19.

2 T O 0

(10x3=30)

On what curves can the functional v(y(x)) = Jyfy'] *_y2dx, y(0)=0, Y[ % ) —1
0

be extremised.

1
Does there exist an extremal for v(y(x)) = J'(yz +W1) dx, y(0) =0, y(1) = 2.
0

x1
Find the extremals of v(y(x))= j y'(1+ x°y’) dx.

X,
Check the validity of the problem v(y(x)) = [ ydx+xdy, y(x,) =Y,
*a

X,

Find the traversality condition for the functional v(y(x)) = J' A(x, y) ‘i+y’2 dx
X

Alx, y)=0.

Find the broken-line extremals (if they exist) of the functional v = J{y’z ~y?)dx, a>0.
0

Find the transversality condition for the extremal v = _[ A(X, Y, Z1+y2+Z° dx

Xy

if 2= gxy, yy)
Are there any solutions with corner points in the extremum problem of the

X2
functional v(y(x)) = j' (y*-6y?) dx, y(0) =0, y(x;) = y;.

o

Is the Jacobi condition fulfilled for extremal of the functional

Vy(x)] = j(y’2 +y?+x7) dx that passes through the points (0, 0) and (a, 0).
0

Y A 0 3
20.

21,

23.

24,

Answer any 6 short essay questions.
25.
26.

27.

28.

29,
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Write the sufficient conditions for a functional v to acheive a weak extremum
on a curve C.

Write a differential equation of the extremals of the functional

v (y(x)) = J‘u(l[:)(x}ly"2 +q(x)y’) dx given that J‘l:{x)y*"dx =1, y(0)=0, y(x,)=0.

Formulate isoperimetric problem if the parametric represenation of a curve is given.

Give an example of a variational problem involving a conditional extremum.

Test for an extremum of the functional v (y(x)) = j y?dx, y(0) =0,
o

y(a) =b,a, b>0.
(6x5=30)

State and prove fundamental Lemma of calculus of variation.

Find a curve with specified boundary points whose rotation about the X-axis
generates a surface of minimum area.

Derive the differential equation of free vibrations of a string.

X I|I i
Test for an extremum the functional J' Ll dx given that y(0) = 0 and
y
[i]

5?‘1 =K1 _5.

&y

Test for the extremum the functional j (y* +2* +2yz) dxgiven that y(0) = 0,
0
z(0) = 0 and the point (x4, y4, Z;) can move over the plane x = x;.

a
Test for an extremum the functional I (6)/2 —y"*+yy') dx, y(0) =0, y(a) =b,
0

a,b>0.



