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Note: (a) All questions are compulsory,
(b) Marks are indicated against each question in square brackets,

(¢c) The candidate is allowed to make suitable numeric assumptions wherever required %ﬂv: : problems
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Q1. (a) Calculate the de Broglie wavelength associated with a proton movmg w1th§ (%%eslty equal to 0.05 times
the velocity of light. [2-marks] [CO-1]

| %,
(b) Draw the graph for wavefunctions y and y? for a particle in an inﬁ%{?@é’nuﬁl box of length L.

m \ [3-marks] [CO-2]

o " G

ction, of position ‘y’ and time ‘¢’ is A e
e expectation value of <y>,

Q2, (a) The wavefunction for a quantum particle as a
where A, o, B, and 8 are real constants. Find the value 0%
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. %%‘,&%% [3-marks] [CO-5]
(b) Using the uncertainty prmmple, obtain the, sad ﬁéfé' Q?'Bo‘hr s first orbit. [3-marks] [CO-1]
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Q3. (a) Assume the thermodynamlg,;probahlhty for a BE distribution is
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Derive an expresswnéﬁar tﬁ’e occupatlon index for the same. [3-marks][CO-5]
s '::'
(b) Consider ‘:‘iﬁ'ggggulggﬁble particles and 2-compartments. Discuss the various possible macrostates and
microstates o ¢%y§tgﬁ. [3-marks] [CO-4]
o % ,
Q4, (a OB f'ﬁ the conditions when the three statistics (MB, BE, and FD) give the same results. Also elaborate on
the cétg; en they differ. [3-marks]} [CO-4]

(b) Usmg classical MB statistics derive the expression for the root mean square speed.  [3-marks][CO-4]

(¢) At T=22K, calculate the most probable speed of the nitrogen molecule. [2-marks] [CO-2]

h=6.626x 10" Js; m=9.1x10""" kg; ¢=3x10° m/s; e=L.6x10" C; [ e o dx = 2 \E; [y xtema dx = 2 ~k=

8n%
1.38x10 J/K; 1 amu = 1.67377 x 10"* kilograms; m, = 1.67377 x 10?7 kilograms




