”'“'VE“S'”%-FG”J“” (M.A/M.Sc Part-l) Mathematical Methods  Roii No:

- - Time Allowed : 3 hrs

(Phys‘c5) Of PhySICS Max. Marks  : 100

@ Pass Marks ) 40%

l = Attempt any FIVE Questions. Selecting at least TWO questions from each section. All questions carry equal marks
SECTION-A

1- a) Derive Stoke’s Theorem. 10

b) Verify Stoke’s theorem for A =(2x-Yy)i - yZZj - yzz K where ‘s’ is the upper half surface of the

sphere X+ y2 +7°=1and cis the boundary. 10
2- a) Define and establish the spherical Bessel function, with Helmholtz equation vy + Ky =0 10
b) Prove that 30 (X) = (-1)" In(X) 10
3- a) Discuss the Legendre equation as a Strum Liouvilles Problem. 10
b) Put the Hermite equation y" —2xy'+2ay =0 into sturm liouellie form. 10
4- a) Solve the Green’s function for One Dimensional Problem. 10
b) Solve tzy” + 7ty +5y=t with boundary condition y(1) = 0, y'(1) = 0 if V(x, y) =e” Sin x. 10
5- a) Show that the Kroneker Delta is a mixed tensor of rank 2. 10
b) State and prove Quotient Law of Tensor. 10
SECTION-B
. . .. . . -K if -1<x<0
6- a) Find the Fourier Co-efficients of the periodic function f(x) = . 10
K if 0<x<nmn
b) Find the Fourier Transform of f(t), where f(t) = e’ 10
7- a) Find the Laplace transform of i) SinK't i) CosK't 10
b) Find Laplace i transform; Ll{;}
) Find Laplace inverse transform; (5+a)s+b) 10

8- a) Prove that P, (0)=0

Pn (-x) = (-1) pn (X) 10

b) Establish the generating function of the Bessel function. 10
9- a) Prove the Cauchy Reiman Equations. 10
b) Define an analytic function of w(X) =u (X, y) +iv (X, y) ifu(x,y) = X — 3xy2. 10
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