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Note: (a) All questions are compulsory.
(b) Marks are indicated against each question in square brackets.
(¢) The candidate is allowed to make suitable numeric assumptions wherever required

%go0t mean square speed.
s, §  [3-marks] [CO-2)
(b). Determine the velocity and kinetic energy of a neutron having de Bréglie val length 24.
) » [3-marks] [CO-5]
(c). Calculate the total energy of an electron orbiting around the ?g‘!%:i; ‘g hydrogen atom using Bohr model

Q1. (a). For Oz gas at NTP caleulate (f) most probable speed (i) average speechp

[3-marks] [CO-2)]

. [4-marks] [CO-4]
(b). Derive an expression for the average kinetic yiaf €f ctrons in a conductor at 0 X using the Fermi Dirac
law of distribution of energy in terms of Fe; ¥y Y ""aq electrons [3-marks] [CO-4]
(). Calculate the Fermi energy of electrons,j ' Ni e I of atomic weight ‘w’ and density ‘p’ and each atom of
which gives out ‘p’ free electrons. Give Vogth number = 6,02x 1073 [3-marks] [CO-4]
Q3. (a) Derive an expression betwe ¢ and pressure for a perfect gas during an adiabatic transformation.
[4-marks][CO-3]
(b). Air at NTP is comprg se%atlcally to half its volume, calculate the change in its temperature. Given y =
l14and7T;=273K fo [3-marks] [CO-3]
(c) A Carnot en _'1 E,:?EQ_'IO &, low-temperature reservoir is at 7°C has an efficiency of 50%. It is desired to
gy 10 to s0%. By how many degrees should the temperature of the high-temperature reservoir
""«w [3-marks) [CO-3]

Q4. ( %%w an expression for the entropy of a perfect gas in terms of temperature and volume.
%, [3-marks] [CO-3]
(b"'fa» Calg‘};}ate the change in entropy when 10 grams of ice at 0°C is converted into steam at J00°C. (Given
Lateff%heat of ice = 80 calories, specific heat of water =/ and latent heat of steam at 100°C = 540 calories)
[3-marks][CO-3]

ka2t

h=6.626x103 Js; m=9.1x10! kg; ¢=3x10® m/s; e=1.6x10"° C; f e gy = —J: fo xte ‘““‘gdx—a—; - k=
1.38x10% J/K; | amu = 1.67377 x 10 kilograms; m, = m, = 1.67377 x 10? kilograms




