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1. Choose the correct answer : 1x6=6

(a) In the Heisenberg’s ~gamma ray

microscope experiment, gamma ray was

used becauseé

(i) gamma ray source 1S easily
| available
| (i) it is easily detectable
\ (iii) it increases. the resolving power of

R . the microscope
| (iv) it decreases the resolving power
the microscope

b
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(b) The
w.
aSSOCiatavelen.gth A of matter
ed with a particle of wave
of mass m

(c)

(2 )

moving  wj
equal th a kinetic .
qual to energy E is

() 2mE
(i) 2mE
(i
2mE
)i
mE
FhEA i
Simultax::z:m uncertainty
(Ax) and e determination of < . ?hc
entum (Ap) ig relalsgdSlZ;n
() AxAPpP = ﬁ
2
(i) AxAP = _11
2

(i) Ax AP dus
=2h

(iv) AxAp_ h
V2

( Continued )

(d)

R—.

D7l4ﬁsz

Schrédinger’s
equation is

(i) first order in xand s
(i) fir
(iii) second Or

(iv) first order in b

(3)

one-dimensional wave

econd order in t

st order in t and second order inx

der in both X and t

oth x and t

A free particle has

(i) definite energy but indefinite
momentum
(ii) indefinite energy put definite
momentum
nite
(iii) definite enersy and defi
momentum
definite
(iv) indefinite energy d in
momentum



(4)
(5)

() The momentum operator
corresponds to 3
i T . (a) State and explain Bohr’s
; complementary principle. Il =2
2
i 1y (b) Prove mathematically Heisenberg’s
L uncertainty principle for one-
; dimensional wave packet. 5
(i) 2
i Vv ' Or ;
Describe Young’s double-slit
W) iHhv2
() inv experiment.
2. (@) State an d (c) An electron 18 confined to a boX of
theory of r e%{pl_a‘in Planck’s length 1’1XIOF8 . ORIEREE tae
adiation quantum i minimum uncertainty in its velocity. 3
1425
(b) Ex
Press line
A ar mo
in t menty S ’ -di i
erms (S s _n;l of a photon 4, (a) Derive schrodmgers threé d1?:;151$1}?}l’
r i ; : ation.
) TN & 2 Ume‘mdependent wave'decflur relativistic
| vn incident X\ is this equatio” not ¥85° 4+1=5
orls Scattereq b;’ pfhoton of frequency partic]es?
ough a free :
an electr
chanee : angle on at rest ; i f
ge 1 0. S ey ficance ©
1 Wavelength Of};’lw that the (h) What is the PhYS;CdlS;;im pat the
e : :
i photon is wave function W d probability
oL =cosg) { probability density P .t
Wher, oc ) { ; - of the Contn’lu:lty
electe My is th X current density J satisty
’ ron, € rest mass of th equatioi’l
7 of the :
i 9 dp . v }"—O 1+4=5
e LN e
dt



S. (a)

(b)

{b)

P7/468

(6)

Calc i
< ulate the transmission coefficient of
ectrons of energy E through one-

dimensional
; rectangular tial
barrier, i Gt

What is
mieant by stationary state? Find

the stati
ind alionary state solution
€pendent of time

L S :
p babxhty dlstribution function

Hermitian operators
a R
n thejr product is also

State
and
Praye Ehrenfest’s theorem

( Con a’nued /

(c)

o

Operator, 1+2+3=0

1+5=6 ;

)

i)

Show that the operator

xp+ px
2

is a linear operator.
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