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pstructions _for Candidates

|.  Write your Roll No. on the top immediately on receipt

of this question paper.
| 2. Attempt five questions in all.
> Question No. 1 is compulsory.

%

All questions carry:equal marks.

NO“‘ngrammab]e scientific calculators arc allowed.
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(a) A |
netal
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hum. work function is 4.2 eV 1S

il‘l‘iltli'ﬂ "
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d by radiation of 2000 A wavelength. Find

the max;
ax : :
Imum kinetic energy of emitted electrons
(b) Estim
Stimate ¢ in v
t€¢ the minimum uncertainty in the velocity

Of a . : -
proton confined in a nucleus of radius

10'!4 m.

(¢) A wave function of a particle is given by y(x) =

—kx :
Ae** gver the domain 0 € x £ ® (Assume

w(x) = 0 outside this domain.), where A and k are

constants. Find the normalization constant A in

terms of k.

(d) The wavefunction associated with a particle 1s

given as w(x)=\j-12;sin(-3-1£x—) in region 0 £x <L,

0 otherwise. Calculate the probability

and y(x) =
val Eﬁxs%-

gf,ﬁ'pding the particle in inter
%
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| Show (hat the de Broglie wavelengy A8SOCiateq
(A" . |
vith electron which is accelerated from regy
\ .

thrﬂllgh a potential difference V volt (non

celativistic case) 18

(b) A photon of energy 3 keV collides with an electron
initially at rest. If the photon emerges at an angle

60°, calculate the angle at which the electron

recoils.

(¢) In a typical Davisson-Germer experiment, the first
maxima in the diffraction pattern of 54 eV
electrons was observed at ¢ = 60° from an
unknown target, where ¢ is the angle between the

Incident and scattered beams. Determine the lattice

constant D of the target. (5,5,5)

p.T.O.
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3. (a) What is energy-time uncertainty principle? Discuss

the 2amma ray microscope lh(]llghl cxpcrimﬁnl and
explain how it validates Heisenberg’s uncertainty

principle.

(b) Calculate series limit wavelengths corresponding |
to Balmer and Paschen series of hydrogen spectra.

\

(10,5)

4. (a) A particle of mass m is confined in a on

dimensional infinitely rigid box having potential

o x<-=LJ/2
= [0 —L/2<x<LJ2
o0 x>LJ2

Find the wave functions associated with the parti

and its energy E.
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' A particle of mass m and energy E < vy
(8-

Jlong x-axis has a potential barrier defined by

0 traVC“ing

Write Schrodinger equations and their solutions

for three regions, explain each term of the solutions.

(b) The transmission probability of an elec_tron across
a potential barrier of 10 eV is equal to 0.8%. If
the width of the potential barrier 18 0.6 nm,
“alculate the energy of incident electron using the

APProximate formula.
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(a) What is positive beta decay and negative be

> . ‘
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(C) ( alg “]‘”v A97
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Nerpy 70 MeV """“-n \
(%
')
Ing Wavefunction |
i
Vix, 1) =
) = A(sin kx + 1Bcos kx e

Independent wave function of a particle

y(x) = exp -.N ——X" |, a being a constant. Find

decay? Explain giving examples.



-0

o ) ‘
0" -,af,R” [IH*‘i AN :H"i"v'ity '“r I Curie.

sne gram of
lhlf' L | ; l‘l' R B~ » 226
fact determinic the half life of **°Ra,
. fac
this T
[11"!”
. ” Il tﬂku 1O (Icﬁﬂy ()75 g {)r
much (ime Wi
II”“

226Ra?

23 ecays by negative beta-
«¢) The nucleus Teld el

. cion. Determine the maximum kinetic energy
emiss .

: (in Joule) of the electrons emitted. Given that :
le
s m(%iNe) = 22.994466 u

m(¥Na) = 22.089770 u. (5,5,5)
d

s

Constants :

h =6.62 x 10-34 J.slh
¢=3x 108 m/s

¢ = L6 xugsitua



nm . Yol X% 1O 3! kg

L

m, = 1.6749 x 10-27 kg = 1.00866 u

n

1.00728 u

I

m, = 1.6726 x 10-27 kg




