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Part A

Answer all questions briefly.
Each question carries 1 mark.

The minimum number of independent —————— co-ordinates is given by the number of degrees

of freedom.

Kepler's first law identifies that the —————— between the sun and earth is constantly changing.

A perfectly ——————— body is an ideal conception.

To derive the j:hdtoelectfic equation Einstein applied ———— quantum theory.

Each observable has a definite ———— associated with it.

All operators of quantum mechanics have ————— functions and eigen values.

The solutions of the time independent Schrodinger equation are the eigen functions of the
operator.

The components of i_:he angular momentum operator do not — among themselves.
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Part B

 Answer any six questions.
| Each question carries 2 marks.
How are degrees of freedom associated with constraints ? Explain.
State Hamilton’s principle for a conservative system.
What is meant by virtual work ?
What is Compton effect ? Explain.
State and explain the uncertainty principle.

Brief the physical interpretation of wave function. Turn over
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Explain the concept of expcctnt.inn value.
What is meant by phase velocity ?
What are commutation relations ?
Point out the energy eigen values of a rigid rotator ?
' . (6x2=12)
Part C

Answer any four questions.
Each question carries 4 marks.

Give an account on Kepler’s third law.

Prove that in the photoélectn‘c effect from a metal surface, the maximum velocity of the
photo-electrons is related to the stopping potential by the equation V___=5.927 x 10° \/Vo where
V oax 18 in m/s and Vo is in volts,

Bring out a conservative system with Hamilton’s’ principle.

h
Show that < PX>—<Xxp>= o

Find the lowest energy of an electron confined in a cubical box of side 1 A°,

A particle is in motion along a line between x = 0 and x = a with zero potential energy, and at points
for which x < 0 and x > a the potential energy is finite. The wave function for the particle in the nth

state is given by y = Asin™Z | Find the expression for the normalized wave function.
a
(4x4=16)
Part D

Answer any two questions.
Each question carries 12 marks.

Distinguish between constraints and degrees of freedom. Bring out the role of generaliied
co-ordinates in classical mechanics with examples. '

Discuss Planck’s hypothesis to explain the spectral distribution of the intensity of radiation from a
black body. Derive Planck’s radiation law.
Obtain the time dependent Schrédinger wave equation for a particle. Separate the wave function

into time dependent and time independent parts and obtain the stea&y state Schridinger equation.

Explain the meaning of-eigen values and eigen functions of an operator. Establish the time

independent Séhrﬁdinger equation for a linear harmonic oscillator and obtain its energy levels.
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