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MATHEMATICAL METHODS
SECTION-A (10 X1 =10 MARKYS)
ANSWER THE FOLLOWING QUESTIONS.
MULTIPLE CHOICE QUESTIONS. (K1)
1. The resolvent kernel for the integral equation g(s) = f(s) + 4 f_ll(st + s%t?) g(t)dt is
st . s2¢t? st s2t?
& e 1-eas b. e T iters)
c st s2t? d st s2t?
" 1+(24/3)  1-(21/5) "1-(24/3)  1+(21/5)
2. Initial value problem is reduced to ------------------ integral equation with given initial
conditions.
a. Fredholm Type  b. Volterra Type c. both d. none of these
3. Alinear functional is a functional that satisfies the following condition:
a. l[cx] = le(x) b. l[cx] = cl(x)
C. Lley(x)] = Le[y(x)] d. Llcy(x)] = cL[y(x)]
4. The sufficient condition for a functional v to achieve a weak minimum, if
a.E>0 b.E<O0 cC.E>0 dE<O
5. employed a third method of investigations into the field of the calculus of variations.
a. Euler b. N. Krylov c. L. Kantorovich d. N.Bogolyubov
ANSWER THE FOLLOWING IN ONE (OR) TWO SENTENCES (K2)
6. Define singular integral equations.
7. Write the Abel’s integral equation.
8. When does the functional v[y(x)] reaches a maximum on a curve y = y,(x).
9. Define extremal field.
10. Name the types of problems solved by using Galerkin’s method.
SECTION-B (5 X5 =25 MARKYS)
ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS.

(K3)
11.  a) Find the eigenvalues and eigenfunctions of the homogeneous integral equation
9(s) = 2 [{Ist + (1/st)]g(D)d.
(OR)
b) Solve the Volterra equation g(s) =1 + fos st g(t)dt. (CONTD........ 2)
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12.  a) Reduce the Initial value problem y"(s) + Ay(s) = F(s) with the initial conditions
y(0) =1,y'(0) = 0 to a volterra integral equation.
(OR)
b) Solve the Abel’s integral equation f(s) = f;% dt, 0 <a<1.

13.  a) State and prove the fundamental theorem of calculus of variation.

(OR)
/1+y2
b) Find the extremals for the functional V[y(x)] = f;ol " = dx.

14, a) Is the Jacobi condition fulfilled for the extremal of the functional v = foa(y’Z — yz)dx

that passes through the points A(0,0) and B(a, 0)?
(OR)
b) Test for an extremum the functional
v[y(x)] = foay’zdx;y(O) =0,y(a) =b,a>0,b>0.

15.  a) Investigate the extremum of the functional
0z 2 0z 2
vlz(x, )] = [f, [(5 - y) + (5 + x) ] dxdy.
(OR)
b) Investigate for an extremum the functional
_ra b [(az\? | [0z2)\? )
v[z(x,y)] = f_a f_b [(5) + (5) - 22] dxdy;
on the boundary of the integration domain z = 0.

SECTION-C (5 X8 =40 MARKYS)
ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS.
(K4 (Or) K5)
16.  a) Solve the integral equation g(s)=( e* -s) - fols( eSt~1) g (t)dt using approximation

method.
(OR)
b) Solve the integral equation g(s) = s+ 1 fol[st + (St)l/z]g(t)dt using Fredholm’s first
theorem.

17.  a) From a boundary value problem y"(s) + A(s)y'(s) + B(s) y(s) = F(s) with
y(a) = yo, y(b) = y;, reduce a Fredholm type integral equation

y(s) = f(s) + [k(s,)y(®)dt.
(OR)

b) Solve the Abel’s integral equation f(s) = fsb [ 9

m,0<a<1,a<s<b.

18. a) Derive Euler-Poission equation.
(OR)
b) Derive the differential equation of free vibrations of a string.

19. a) Test for an extremum the functional

) ,1+y’2
vy(x)] = fox % dx; y(0) =0,y(x;) =y,,a>0,b > 0.

(CONTD........3)
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(OR)
19. b) Find the equation of geodesics on a surface on which the element of length of the curve is
of the form ds? = [, (x) + @, (¥)](dx? + dy?).

20.  a) Explain Euler’s finite-difference method.
(OR)
b) Find a continuous solution of the equation Az = —1 in the domain D, which is an
isosceles triangle bounded by the straight lines y = + ?x and x = b, which solution

vanishes on the boundary of the domain.
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