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1. Choose the correct answer from the following :
1x6=6

(a) In Compton scattering, if a photon
has wavelength equal to the Compton
wavelength of the particle, the photon’s

energy is |
(i) greater than the rest energy of the
particle

(i) less than the rest energy of the
| particle
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(c)

(2)
(i) equal to the
: rest ener the
particle . gy of
() not relateq to
the rest e
particle energy of th
Plane wa’ . ‘
particles VeS  associated with free

completely delocalized

i - - .
) is mdependent of time

T

(@) is dependent on tim

(@) mg j

b YESE nayin o depend on i,
n

(iv) depends on tim i

. e i
IlCtIOH of time lf t.h_e potential iS a

( ConﬁnuedJ

39
(3)

(d) A particle is trapped in a potential
V(=0 for 0<x<a and V(x)=ee

otherwise. ~ The : wave
function of the particle is

4 . nmx
. ’a . X 5 ’_
(i) 5 smT (i) o sin o

' 3/2
2 . nmx

o [2 s THX (iv) (_) s
(i) Jasm—-——-' v ail =

a
(e) Which of the following operators is not

Hermitian?

normalized

PR
e

2
W
(tii) —ihx%
(iv) All of the above

Which of the following commutation

relations is not correct?

(i) [i, F(x)] =0

ox

{H) {'a_;:, axz] |
(iii) [x, P} =1

(iv) (1A, B, ] +1B, Cl, Al+IC; Al, B]=0
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2. (a) What ;
at : 3
Is ultraviolet catastrophe? | () The ground state wave function of a
b s ' ' particle of mass m is given by
prtiaiz 1 the Bohr's B | a2xt
i 'Ple. Illustrate the pp pondence y(x) =exp| ——
example, Principle with
| 280
(© Th with energy eigenvalue 707 What is
€ Wave fUnCtj 1 : )
: on ? s i : ;
I a box of Jen ath Of‘j‘ particle confined the potential 1n which the particle
ais | moves? 2
Soitn a a’ O<x<a 3. (a) Ilustrate the Heisenberg’s uncertainty
ate un.; L Y .
Particle mthe Probability (i ‘ pnnc1.ple using the Yy-Tay microscope
the region 0 < 5 < 1and1ng the ]4 - expenmentf 6
(d If A isay ! (b) Explain how the . Davisson-Germer
Normali, ~Fhitian Operat, , experiment can explain the wave nature
ed eigenfuncﬁ()n Qr;m g WsRE of electrons. - 5
] Show that—
(i) (Az) i J‘l A |2 (c) Derive the Planck’s law for spectral
Ll O L : distribution. Obtain the Rayleigh-Jeans
() (AQ) - formula and Wien’s displacement law
j from the Planck’s law. 3+3=6
(¢) Cheg or
w
are line other the followiy, An electron in the 1 =2 state of
(i) finot ; § operators i hydrogen remains there on the average
Ay () = V() + of about 108 s, before making a transi-
X
(ii) By oy tion to n =1 state.
x) = Ay Kra g
dx 2y (x) (i) Estimate the uncertainty 11 the
energy of the 1t =2 state.
( Turn over )
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4. (a)

(b)

(c)
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(7))

(6)
() What fracti
i action of transiti J Or
this? sition energy is Consider a particle of mass m moving in
(i) What is 1 a one-dimensional potential specified by
: € wavelen %
of this line ; gth and width Vi) = 0, -2a<x<2a
hydrogen atomr'; the spectrum of «, otherwise
P 4
2+2+2 Find the energy eigenvalues and eigen-

functions.

a %
nergy E Particle moves

calculage 1 Particle ; I |
efficientg g ;: ;:tjon andlfr 0<E <V : * kK
' ansmission

e Pal'ticle.

ey ki)
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Consider the wave function

: 2
v(x) = AGXP(“%) exp(ikx)

3+3=6

3+3=6

2+2=4

ave fun . .
1 Rl | where A is a real constant.
wO(JC) = m /4 2
hm exp[— mwx J L () Find the value of 4
() Where is the 2 (i) Calculate (p) for this wave function.
aXimum?p Probability density g 1(m\Y?
(i) Wh : [ Hint : J:exp(—ax )dx=§ 5 and
at is _ :
Probabip,. . 'ue ) S A e
! ability densityp of maximum Ny J:x exp(-ax?)dx=0if nis odd ]
potE]:]_tlal i 2+ '
?quaﬁOns 18- I‘EpI‘eSthed b ihe
Vi Y (b) Define the following :
X) = .
i and V(x) __3 for x <0 | (i) Hermitian operators
% Jugiicn 0, for 50 (ij) Unitary operators
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