Or
With a suitable diagram illustrate the
Stern-Gerlach experiment. What is the
31gn1ﬁcance of inhomogeneous magnetic
field used in Stern- Gerlach experiment ?
explam mathematically. o

: In a Stern- Gerlach type expenment " the
magnet1c field varies with distance -in

z-dn‘ectlon according to"dB, /dz 14 T /mm.

. SllVCI‘ atoms travel .a d1stance x=35cm
) _“through the magnet. The speed. of atoms o
_emerging from’ oven is ‘v= 750 m/sec Fmd
" the separatlon of the two beams as- they

1-8 x 10°25 kg and 'its agtietic mment

- ,;Vleave the ‘magnet. Mass ‘of s11ver ”atom.,g o
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}1 Answer the followmg qﬁestxons_ :
s OEHCRNT eSS ot

(a) Wnte dowq gh ]
form of - total - energy 0p
parucle movmg -,

,‘»{':r,,_[.\ ¥ \. .



.~2

(¢) . Show that | X,

2 - ‘
LAY
ox :

(d) " How does the number of superimposed *
waves, forming a wave packet, affect-

the local /matxon of the partlcle ?

(e) What 1s Lande g factor

/. What is the total number of energy

level (or degeneracy) for the ‘n'th istate
of hydrogen atom ?
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. (g};— The sphttlng fof a *spectral lme in the Ol
PR i presence of external “electric ﬁeld is

g}, N\(g

i pwn

, wais m
Answer 'the foTlowmg ques onsm

(b) A particle with total energy E is
influenced by a potential energy V(x).
Show that the one-dimensional
Schrodinger equatlon can be written

“in the form

o [Ez%vrk"’-U,(x) vix)=0

L PR
iv, > *

b Where, o L
. omE. ‘_?ﬂ‘ﬂ_)
,,c'2, v and U(x) o




3. Answer any three of the followmg (d) Write down the radial wave function

5x3=15 ‘ for ls state of hydrogen atom. Also,
(@) What do you mean by expectation | compare the probablhtles of a Is.
value of a dynamlcal variable ? Find ‘ . electron in the hydrogen atom’ belng at -

a distance ao from the nucleus than at

the expectation value <p> and < p%>
for, the wave functlon -

‘y/(x) ﬁﬁszn( ) for O<|x|<L
for |x|>L

BN R : 1+:(2+»2)=,5,

‘a dlstance a0 /2 1+4_=5 ;

'(e) “ ,State Pauhs exclusmn prmmple.: An

e atomlc state 4s denoted by‘ ;D5,2‘ vae :

Show that if yll(r) and ¥ (r) aretwo. . o
_independent elutlons f the -




OR

A finite square potential well of depth V, is , : . or :
defined as : L . Write down Schrodinger wave equation for
0 . for x<0 . “‘ | hydrogen atom in spherical polar
V(x)= —VOI ,fo.r 0<x sL - o : coordinates. Separate the equatron mto ‘

radlal and two angular parts. Also, from the

0 _for x>L
rad1a1 part of the Schrodmger equation,.

Set up Sohrodmger equatlon for the

potent1a1 well. ‘Also solve “using-appropriate - 4+ find ‘the elgenvalues ‘of energy E: for the-
:;)11(::1 gc;a?lfg e;?,r;?été:ns . and . detcmlgfs ﬂllg _ TR ) ground state of hydrogen atom. ‘?‘ i
’ 1+2+7 10

o (1) “Write. down Schrodmger equatlon for a
" linear harmonic oscﬂlator ‘What are
the eiger values ' elgen funct1ons o

Lt

Harmltoman of ‘a "l

i ',}:‘ 'Fmd the expectatlon ’alne of energy e (ll)_ Under what “conditio
| tat_e of “harmomc oscﬂlat e breaks down and hat kind of newi
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