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Note: (a) All questions are compulsory.
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Q.No Question CO Marks

Q1 Calculate the work function, stopping potential, and maximum velomty of 213
photoelectrons for light of wavelength 4350 A when incident on a sodlum surface A ﬁ
Consider the threshold wavelength of photoelectrons to be 5420 A. o gy

Q2 The wave function of a certain particle is 3
¥=Acos’x for -=2<x<m/2. ,
Find the vahie of A. Also, find the probability that the particle w1ll be found between X 4
= 0 and x =n/4.

<3 Find the expectation value <x> of the position of a particle"ti:gb‘ ed in 2 box of width L. 2 2

Q4 Radial probability density for the hydrogen atom is giveh by 4r2|R(r)|2. Assume the 12
radial Wavefunctlon for the ground state as R(r = e /% Calculate the most 5

Q5 ‘lf 5
classical statistics. :

Qo6 (2) Consider a distribution of two partlcles in two boxes. Apply the criteria of 3
distinguishable/indistinguishable - partlcles and present all possible schematic
distributions of these particles it boxes for MB, BE and FD statistics. u
(b) Eight distinguishable partlc}es :are distributed in two compartments of unequal 3
sizes. The first compartment is furtlier subdivided into 6 cells and second into 2 cells of
equal sizes. Calculate the probablllty of macrostates (6,2) and (4,4).

Q7 2
A particle of ené gy. .__1s mmdent on the finite step barrier of height U (E < U). | |
Calculate and ‘\Iot t ":;probablhty of finding the particle within barrier for two barrier | &
helghts U1 5nd Uz,- where U;>U:>E,

Q8 The wave functlon of a harmonic oscillator ground state is given by 2

R ] : 2
Ny X km | -
‘Mx) (E) ez , a= \[ﬁ_ » Ji-
Calculate the maximum permitted value of x (position) for the oscillator in the
classically allowed region.

me=9.1x103! kg; h=6.626x10"** Js; c=3x10% m/s;

Pagelofl



