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o Illustrate your answers wnth suitable diagrams wherever necessary.

;  Duration of the examination: 3 hours
find the following i ble nseful, 1
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(e) [A BC]-{A B]C+B[A q

Suppose the operators A and B commute with thelr com

[B,[A,Bl]=[A,[A,B]}=0. Show that

(@) [4,B?] = nB™ 1[4, B]; al
(b) [A™, B] = nA™""1[4, B]. [1 marks]
Prove that the Bohr hydrogen atom approaches classical condition when n

very large and small quantum jumps are involved. . {5 mar
(a) Consider a thermal neutron, that is, a heutron with speed v correspondmg
average thermal energy at the temperature T=300k. Is it possible to observea i
diffraction pattern when a beam of such neutron falls on a crystal? {3 marks]

(b) In a large accelerator, an electron can be provided with energy over 1GeV =
10%eV. What is Ehe De Broglie wavelength corresponding to such electron?[2 m

Question Two / |

J

Consider a particle of mass m and energy E > 0 held in the one-dimensional potential ‘.-.“ e

—Vob(x —a). n

\

l\
\

{a} integrate the stationaryls“chrodinger equation betweena — & and a + &. Tak’i g2t
e — 0, show that the derivatives of the eigen function @(x) presents a discon

and determine it.

{b) from part (a) @(x) can be written as

(Z)(x) A, e”‘x+A’e'ﬂ"" x<a
) Azelkxi-A'. B s e

: : - |
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cme»dnmensional oscil Iflawr in
b ' ectation values(xz) (X?),(p?),(B?).

Mh you say about the uncertainty relation AxAp?
{ii) Prove the following relations for the angular m.aomentum operator:
(a) [, L] = 0; b
(b)L X L = ihL Bmarks]
Question Five .I
Using the basis vectors of 5, eigenvectors, calculateS; |-1~ %)and S; '-— %) (i = x,y,z), where

[+-;-> and |— %} are the eigenvectors of S,with eigenvalues 'i"h/z and h/z, respectively. The

1 0

basis vectors of S, eigenvectors are S, = -(O 1) = g i . ) &1 ( _?1) and S = i =
2 & : : [7 marks] 'L :

{b) calculate the commutation relations [()’l, 0']] where j = x,7,z and o; are the Pauli matrtees

£ ﬁa* NCC

i.e

w=[y do=[; ol

Question Seven
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