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NOTE: Attempt any four questions.
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1.  Obtain the relativistic law of addition of velocities. Prove that the speed of a particle
moving with the speed of light is same in all inertial frames.
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2. Obtain Lorentz transformation equation and explain Lorentz length contraction and time
dilation.
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3. What is centre of mass frame of reference? Discuss collision of two particles in centre
of mass frame when one particle is at rest in lab frame.
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4.  Find the expression for rotational motion of a rigid body. What are inertial coefficients?
Derive the expression for these inertial coefficients. Explain the terms : moment of
inertia and product of inertia.
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5. Define Rutherford scattering. Find a relation between impact parameter and scattering
angle.
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6. What is anharmonic oscillator? Derive an expression of displacement and the time period
for anharmonic oscillator.
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7. Prove that for driven harmonic oscillator in amplitude resonance condition
(X0) max = fo@ (1 + )Where Q = Quality factor, xo= displacement
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8. What do you mean by normal modes of vibration of coupled oscillator? Deduce the
normal modes of vibration for a coupled oscillator.
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NOTE: Attempt any four questions.
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Explain various types of thermodynamical interactions between two isolated systems.
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Derive the formulas of Gibbs free energy and Helmholtz free energy considering
interactions between two systems.

3 yunferdt & o IRER foh a1 IR famR o 8T sy Had Soit 3R Segiees Had SHoll
BT P 4T |

Write a detail notes on the heat engine and Carnot engines and their efficiency.
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Explain various types of Maxwell equations of thermodynamics.
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Explain Joule Thomson expansion and coefticients for ideal and Vander Wall gases?
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Explain cooling by adiabatic expansion and demagnetization.
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Write various experimental features of superconductivity.
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Write notes on the following
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a. Liquid helium R siferad
b. Helium I and II giferd 1 3R 11
c. Superfluidity 3{fcl AR .
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1.

Explain the meaning of a four terminal network. Obtain Z and h- parameters for it and
establish relation between Z and h- parameters.
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Find out the input, output and mutual impedances for an active four terminal network and
derive the relation among them.
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State and prove maximum power transfer theorem.Show that the power loss in the generator
is equal to the power delivered to the load and its maximum power efficiency is only 50%.
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State and prove Norton’s theorem for circuit analysis. Explain the limitations of this
theorem.
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Draw circuit diagram and h-equivalent circuit, with load resistance R; of an PNP transistor
amplifier in common-emitter configuration. Deduce expressions for its input and output
impedance.
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Draw the notations of PNP and NPN transistors. Explain the concept of load line. Draw it
for NPN transistor.
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Draw the circuit diagram of a full wave rectifier and explain its working. Derive expression
for efficiency and ripple factor.
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Explain working of a zener diode. How is it used in voltage stabilization? Explain.
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1.

oo

Describe Black body radiation and Energy distribution curve.
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What is photoelectric effect? Explain the work function for photoelectric effect.
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Deduce time independent Schrodinger equation starting with time dependent Schrodinger
equation.
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Use uncertainty relation to find the ground state energy of simple harmonic oscillator.
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State and prove Ehrenfest theorem.
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Define linear operator. Prove that energy operator is a Hermitian operator .

D GHRS B! uRHINT B | Rig B3 b ol THRS T gitifedT YhRP g |

Derive energy eigen value and eigen function for a particle in one dimensional box.
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. Define degeneracy of energy level for a particle in three-dimensional box.
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1.

What is the meaning of electric quadruple moment of a nucleus? Derive an expression
for it.
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Explain the following properties of the nuclei-
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(a) Angular momentum of nucleus. 1% &1 HIURT HaT|

(b) Electrical quadruple moment of nucleus. TN &1 faggdia Tqea Smeui|
(c) Parity {HdT

(d) Magnetic dipole moment of nucleus ¥ BT Ja 1Y fggd @FFELUf

Draw a graph for variation of binding energy per nucleon with mass number and explain
it.
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What is nuclear force? Describe basic characteristics of nuclear force.
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Describe Geiger - Nuttal law and its importance.
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What is beta decay? Describe the characteristics of kinetic energy and energy spectrum
of beta particles emitted by the radioactive element.
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Compare lonisation Chamber and Proportional chamber.
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What is the range of moving charged particles? Derive the formula for the range of
charged particles.
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