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1 Attempt any two questions :

(a) Discuss the WKB method for approximate solution of 7
second order differential equation. Also derive the WKB

function and expressions to estimate the error.

(b) (1) What is an exact differential equation ? State 4
necessary and sufficient condition for an exact
differential equation. check whether the given
differential equation is exact or not.

(x+y)dx+xdy=0
(2) Solve : xy+(1+x)y=e* 3

(© (1) Define : Group and Subgroup. If a=[4 6 1 3 5 2] 4
and g:[3 5146 2], calculate p = g—lag.

(2) Obtain the general solution of y"-2y'+y=2x. 3

S-2606] 1 [Contd...



2 Attempt any two questions :
(a) Discuss Laplace transform and Laplace inverse 7

integral. Find the Laplace transform of y» and sin Ax.

(b) (1) Prove that Fourier Transform of the Gaussian 4

1s another Gaussian.

(2) Find the Laplace transform of a function f(x)=1. 4

(¢ (1) Prove that E[f”(x)]:SZE[f(x)]—sf(O)—f'(O). 4

@ F(s)=— find f(x). 3

Sn+1 ’

3 Attempt any two questions :
(a) What are Legendre polynomials ? Derive Rodrigues' 7

formula for the Legendre polynomials. Find P, (x) for

n=3,4 and 5.

(b) (1) Discuss the orthogonality and normalization 4

properties of the Legendre polynomials.

(2) Find the Bessel functions J1/2 (x) and J_l/g (x). 3

(© (1) Define Bessel function J, (x). Prove that 4

St () + i (%) = (2m/x) T, (%)

(2) Explain Kummer function. 3
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4 Answer any two questions :

(a) Discuss the method of separation of variables for 7

solving a partial differential equation.

(b) (1) Discuss the different boundary conditions for 4
partial differential equation.

z
(2) Find the residues of m at infinity. 3

(©) Flndj dx and J dx using Residues method. 7

1+ x2 +x2
5 Attempt any two questions :
(a) Derive the Newton's formula for forward interpolation. 7

(b) (1) Find approximate root, up to three significant 4
places, of the equation. x3 —5x2 +6x—1=0, at the

point x =1 using Newton-Raphson method.

(2) Explain Binomial Distribution. 3

(¢) (1) Using Lagrange's interpolation formula, find 4

the form of function 7(x) from the following data :

X 3 2 1 -1
flx)| 3 |12 | 15 |-21

(2) Explain the Regula falsi method to find out the roots 3

of the equation.
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