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| Semester M.Sc. Degree. Examlnatlon May 2014
PHYSICS Mathematrcal Methods for Physrcs

Time : 3 Hours | Ve S L Max;Marks:SO

lnstructron Answer all questlons

W .’ a) Drscuss the effect of change of basrs and sumrlanty transformatron in detarl

b) Define linear vector space. ~(10+H)
) State and prove Schur $ theorem on transformatron

e 'b) Obtam the Founertransform of the Dirac function a(t a) S (1045)

3. a). Prove that the followmg is a tensor of rank 2in 2- drmensuonal space

~ ’—xy x2

b) 'Deﬁnefs‘um\;,dﬁférehc“e\fa‘?n&‘inné’f prodtiCt of‘tensors‘{ Ll e seelE ’(—1 0+5)

4. a) Define Chnstoffel symbol of 1l krnd and obtam the Chnstoﬁel symbol of Il

kind in plane polar coordmates

-b)- Express grad, div and: curl in arbrtrary rectangutar coordmate system _(.1 0+5)

) ,

. a) ‘Solve the d:fferentral equatron -q-y— + ng_ +1X ( + 2)y -0 by Frobemus

dx? dx
method PR

b)- Defme regular and |rregular srngular pomts of a second order ordinary ~
differential equation. - ; (10+5)

- OR-

.~ a) Describe the method of transformatlon ofa second order linear differential

equatlon into anintegral equation.

b) Derive a Fredholm mtegral equation correspondrng to y”(x) y'(x) = 0 with
y(1)=1andy(-1)=1. ; : (10+5)
P.T.0.
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7. a) Provethatthe ge‘herating fun'ction of L,(x) satisfies the equation

1 ( Xt) ZL(X

1-t
b) Prove that the recurrence relation of P,(x) is given by R
P =@n=xP () —(n=1)Pr o) (10+5)

8. a) Obtain Bessel’s functions from the Bessel eqUétiOn given by

X2y" + xy' +(x -n )y -0 by Frobenius’ method.

b) Obtain the relationship between gamma function and beta functlon - (10+5)

9. Answer any four of the following . = , ~ (5x4=20)
a) Prove that all vector spaces of the same dnmensuon are lsomorphlc

b) Determine whether or not the following vectors are Imearly dependentin
3(1,2,1),(2,1, 1) and (7, 4, 1).

¢) Define and explain the types of tensor of rank 1 and tensor of rank 2.

d) Prove that if A »is a tensor that its covariant derivative A is also a tensor.

e) Check the singularity of the equation (1 . X )y" 2xy 4 z(z+ 1)y o at
x=+1and x =—1.

f) Define the Wronskian determinant. Check whether the following solutions
are linearly independent or not : eX cos x, e*sin x.

g) Prove that xL;(x) =nL,(x) - nLﬁq(X)‘- ,

h) Show that xJ.,(x) = xJ,_;(X) — J; (X).




