http://www.makaut.com

InVigilator’s SIGNALUTE [ ...ouvuiuiniiiiiiiiiiinee e,

CS / INTPBIR / SEM-2 / PHY-202 / 2011
2011

MATHEMATICAL METHODS - 11
Time Allotted : 3 Hours Full Marks : 50

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words

as far as practicable.
Answer Question No. I and any two from the rest.
1. a) Show that the system of matrices of the special form

x+ytan® _Ygeco

AysecH x - ytan®

where LeR and #0, 0 ;tg are given and x , y are any

2 2
two real numbers, x +y #0 , form an Abelian group

with respect to matrix multiplication. Hence
demonstrate that the above system of matrices,
combined by matrix addition and multiplication, is

isomorphic to the field of complex numbers z = x + iy.

9
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b)

For ueSU(2) associate a
X > uhyut  where  hy=x0,+ x2012+ X505~ and
X =(x;,%y,%3) in R3. Show with the help of this
transformation that the SU(2) matrix cos%] +isinéc1
corresponds to rotation about the x;-axis through an

angle tin R3. 9

Show that the Fourier transform of the function

1 5> a>0,is given by :
X(x +a)
1
1 (m)2 1 -lEla
T[ﬁ,& 21(5\] —2(1—6 )Sgn a 9
xX(x +a) a

Hence show that the Fourier Sine transform for the

above function is given by :

1
T{—Ql 5 , € =(g]2 %(l—eima)sgné. 3

x(x +a)

b
Let G be the set of all real 2 x 2 matrices [a j
c a

where ad — bc # 0 is a rational number. Prove that

G forms a group under matrix multiplication. 4
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functional : - 8

5[¢a,au¢a]=jg dx, L (64,0,0,,%,)where Q is a region

in the x, space, a =1, 2,....N .

b)  Obtain Noether’s identity. 4

c) Deduce the equation for conservation of the
energy-momentum tensor when the Lagrangian density
L (¢,,0,9,)is explicitly independent of x,and the total

variation of ¢, viz. 3¢, =0. Deduce the expression for

the 4-momentum density and hence write down the

expression for the Hamiltonian density. 4

4. a) Find the solution to the two-dimensional Laplace’s
equation :
6iu(x,y)+0ju(x,y):0 in the half plane y > 0, with
the boundary condition :
u(x,0)= f(x), —o<x<w and the limiting condition
1

u(x,y)—>0 as p:(x2+y2)2—>oo. 10

b) Define Lorentz transformations in four dimensions and

show that they form a group. 6
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