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2019
PG
2nd Semester Examination

PHYSICS

Paper - PHS 201

Full Marks : 40 Time : 2 Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
‘in their own words as far as practicable.

Use separéte Scripts for Group 201.1 and 201.2.
Group - 201.1

(Quantum Mechanics - 1T}

1.. Answer any two : 2x2=4

" (a) Consider the operator ,ﬁ:r-lz-{j L J }

* y

Calculate the expectation value of A and 42
with respect to the state |j, m).
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(2)

ﬁ +
(b) Find the energy level of spin S=§ varticle

v

whose Hamiltonian is given by

I;'=—;;—(Sf +S? —233)~%s.

where o and B are constants. What is
degeneracy of the energy?

' 13
{c) Find the rotation matrix d(/?-’ for j :—é

(d) Write down Klein Gordon equation in covariant
form. -

2. Answer any fwo : | 4x2=8

(2) Deduce an expression of Ju for spin - O particle
with interaction of e.m, field,

(b) Prove that Yy and Jy* ware scalar and
vector under Lorentz iransformation.

. . ) 2 f y 1
(c) Final the C. G coefficients for j;= Je=3



(3)
(@ Show that the current T =:21'(¢3p¢‘ —¢*6u¢)
satisfies continuity equation.
3. Answer any owne : | 8x1=8

(8) () A spin zero particle of charge q and mass
m is incident on a potential barrier

A’=0 for z<0;z>a
=V, for 0<z<a
where V; is a positive constant.
Find the transmission coefficient Also, find

the energy of the particle for which the
transmission coefficient is equal to one. 4

@) Prove that i ur(p)ﬁr(p)___m

r=1 2m

where u, (p)is the positive energy spinor.
4
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(4)
(®) @ A rigid rotator in a plane is acted on by a
‘perturbation represented by

y

[e]

=3

(3cos H- 1) V, = constant
Calculate the ground state energy upto the

second order in perturbation.

(i) Find the ground state energy up to the
second order in perturbalion,

Find the ground state energy of H - atom
using trial fimction

~h? ezl
W(r)=4 exp (-wl) if BT y2. &

2u ¥
4+4=8
Group - 201.2
(Methods of Math. Physics -1I)
1. Answer any two : 2x2=4
(2) Find the Fourier transform of
f(x)=1-x* if |x|<1
=0 if [x]>1



(5) .
(b) Find inverse Laplace transform of

og| £ 1
ogt. =

it L[ f(x)] =Ia’“ f(x)dx

(©) x'=(x-vt)y

V=y

=z

r'=(r—nl’£)7
\ el

- Find the generator of this Lorentz transformation.

'(d) Prove that a finite group whose order is a prime
~ number must be a cyclic group.

2. Answer any two : 4x2=8

{a) Prove that there is a homomorphism between
SU(2) and SG(3).
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(6)
(b) Solve

Y +9y=96(r-3), y(0)=»'(0)=0
where 8(¢—3) is the unit step function.
) fx)=1for2mn < x < 2n +1
=0 forZzn+1<x<2n+2

where n=0,1,2, oo

Find the Laplace transform of f{x).

&) f(x) 8( x)+Z

n—!

Find the F. T. of f(x).
3. Answer any ove : . 4x2=§
(@) () Solve

y 8 &
axi] ax; -6 f=ycosx



(7))

() Find the Green’s function of the differential

equation *
x* %+ x%ﬂkzxz _nz)y = f(x)
y(0) is finite, y(a)= §. 4+4

G:B) () Solve ¢ (x) by the method of FT.
b= Sy + A [ K(x=t)o(r)er
(@ 7(¢) flx,y) =

JS(xcosp+ y sing, —x sing + y cosd)

Find the generator. : 4+4
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