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Answer all questions.
All questions carry equal marks.

1. (a) Convert the boundary values problem to integral equations using Greens Function using the
Green’s function G (x, ).

Or

d2
(b) Transform the differential Ex_g +y=x y(0)=1 y(1}=0 to a Fredholm Integral equation

finding corresponding Green's function.
2. (a) Show that the function y(x)=xe® is a solution of the integral equation

y(x) = sinx +2 :_C[ cos{x — ) y(t)dt.
i
Or

X
_[ y{t)y(x-t)dt =4sin0x.
0

(b) Solve the integral equation

3. (a) Show that:

W (n = _[1 [log (-;—ﬂn _1_dy. ‘

0

(iiy Prove that B{(m, n+1) + p{m+Ln) = B{m, n}.

(iii) Ewaluate DZ E/;

T'urn over
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dx : © dx L xdx
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(b) Prove that 6[ nn 6[ Jsinx . Evaluate (i) I (i) I

0 1+x* 0 \}1+x5'

4. (a) (i) Express f(x) = x* + 3x% - x% +5x -2 in terms of Legendre’s polynomial.”

(i) Provethat P, {~x) = (-1)" P,(x).

Or
(b) Prove that (1 - 2xt + t2) % = Y P, (x)t". Prove that P, (0) = (=1 2’;
n=0 22" (n))
. . . S A 52_.)’ .
5. (a) Derive one dimensional heat equation e € o2 and solves the heat equation.
Or

(b) A rod of length 7" has its ends at A and B at 0° C and 100° C respectively untill steady state
condition prevail. If the temperature at B is suddenly reduced to 0°C and kept so while that of
A is continued to be maintained at 0°C. Prove that 8(x, ¢) at distance x from A at any time ‘¢

o0 1+l & ninl
is given by 0(x,t) = 200 > G g e'( Iz ]‘ where 6(x,t) satisfies the
T n e
uation * + & @
eq > =

[5 x 20 = 100 marks]




