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Part A

Answer all questions.
Each question carries 3 marks.

1. Define :

(a) Unit step function.

(b} Dirac Delta function,

X
1 Yt
j 2. Show that y(x) =5 is a solution of f \/Q dt =Jx.

R -
3. Deﬁne beta function. Prove that B(m, n) = B(n, m)

4. Prove that = (Jy (¥)) =—J; (x).

5. Classify the partial.differential equation 2 Upge +4U,, +3U,, =

- .
s B (5 x 3 = 15 marks)
fgf« - . Part B

b . i

¥
. "JK - * Answer all questions.

% .

{*‘ : Each question carries 5 marks.

6. Find the derivative of Unit Step Function.
¢ [ 3

7. Find the integral equation corresponding to y" + xy =1 with ¥(0)=0, y'(0)=0.

8. Prove that I‘(-;—) = Jx.

Turn over




11.

12,

13.

14,

15.

10,

16.

17,

[2 .
Prove that J12 (%) = " sin x.

Using Crank-Nicholson method solve U,, =16 U,,0 <z <1, ¢ >0 given u(x,0) = 0, u(0,¢) = 0,

| 1
- u(l,¢) = 100¢. Compute u for one step in ¢ direction taking » = 7

(5 x 5 = 25 marks;

Part C
1 T
What is Green’s Function. Find Green’s Function associated with ¥"'+y=1+x, ¥(0)=y (EJ =0.
Or

State and prove five properties of dirac delta function,

8
Obtain most general solution of Y{%)=sinx +2 ICOS(’C +1)y (t)dt.
o

Or

1
Find the Eigen value and Eigen Function for the symmetric kernel ¥ (x) =2 I(x +t)y(t)at.
1

1 Jr :
Prove that F(m) X F[m + Ej = &—22»1— T T(Zm), where m is positive.
Or
1
1 ri=
1 Jr [4]
(a) Provethat |————dx = — ——=¢.
(b) Prove that B(m, m) x B(m + -1—, m+ —I.J = ol-4m
2 2] m

Prove that :

(@) J_,(x)=(~1)" J,(x), where n is a positive integer.

®) xd, (x) =nd,(x) - xJ, 1 (x).




18.
19..

20.
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State and prove Rodrigues Formulae.

Solve V2y = 8x%y? for the square mesh given u = 0 on the four boundaries diving the square
mesh into 16 sub-squares of length one unit.

Or
8%u S

Solve PR given u(0, ¢)=0,u(4,2)=0,u(x,0)}=x (4~ x) assuming A=k =1.

(5 x 12 = 60 marks)




