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Instructions :
(1) All questions are compulsory.
(2) Symbols have their usual meaning.

(3) Figures on right hand side indicate full marks.

1 (a) Answer in brief :

(1) Write Fourier coefficient a,.
(2) If f(x)sinnx is odd function, then which type the
function f(x) is ?

(3) Sine series is also known as series.
(4) Which coefficient becomes zero for an even function ?

(b) Solve any one :

(1) Write Fourier series of a function f(x).

) n’ 4cosnm
Given : ao=?, a, = 5 and b, =0.
n
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(2) A periodic function f(x) with period 27 is defined as,

f(x)=x2 for —-mw<x<m

Determine the Fourier coefficient ag.

(c) Answer any one as directed : 3

(1) Expand the following function in a Fourier series in

the interval [-T, 7t].

o = |

(2) Deduce Fourier cosine series in interval 27.

(d) Answer any one in detail : 5

(1) Write Fourier series for a function with period 2/,

and obtain sine and cosine series in interval (-, /).

(2) Obtain Fourier series for a full wave rectifier function.

2 (a) Answer in brief : 4

(1) On the base of the constraints holonomic

and non-holonomic are classified.
(2) How many degrees of freedom of a simple pendulum ?

(3) How many degrees of freedom of 2N particles with

N equations of constraints in space ?

(4) Write the equation of D'Alembert's principle.
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(b) Solve any one : 2

(1) For a simple harmonic oscillator, kinetic energy

1. 1
T = 5 my2 and potential energy V = 5 me” yz.

Find the Lagrange's equations of motion.

(2) The Lagrangian of an electric circuit comprising an

inductance L and capacitance C is

L§?

2
L Ll
2 C

_1
2

Take g as the generalized coordinate and obtain

Lagrange's equations of motion.

(c) Answer any one as directed : 3

(I) Deduce Lagrange's equations of motion for a

spherical pendulum whose Kkinetic energy
1 : . .
T :5’% (1292 + [*sin? G(pz) and potential energy

V = mgl cosB.

(2) Derive Lagrange's equations of motion from

Hamilton's principle using L=7-V".

(d) Answer any one in detail : 5

(1) Discuss generalized coordinates of simple pendulum,
flywheel, bead on abacus, particle on the surface of

a sphere and particle on a cone.

(2) Derive Newton's second law of motion from

Hamilton's principle.
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3 (a) Answer in brief : 4

(1) The equation of motion of a simple pendulum is

6+ %e =0, what will be its period ?

(2) aa_L: 0, then ¢; is referred to as

9
(3) Write Hamilton's modified principle.

(4) Write the expression of Lagrangian of a charged

particle in an electromagnetic field.

(b) Solve any one : 2
(1) Find Hamiltonian for the Lagrangian

2 0%’

L=—- —ox® + Bxx?
2 2

(2) The Hamiltonian of a system is given as

p.— m(é sine)2
2

242
H=2ml(p:—mlésin9)sin9+[ J_mlze — mglcos® — mgz

Obtain its Hamilton's equations.

(c) Answer any one as directed : 3

(I) A particle moving near the surface of earth.

The kinetic energy and potential energy of the

1 . ) )
particle are T=Em(x2 +y2 +Z2) and V =mgz.

Determine Hamilton's equations of motion for such

conservative system.

(2) Describe phase space.
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(d) Answer any one in detail : 5

(1) Solve the problem of spherical pendulum using

Lagrange's multiplier method.

(2) Obtain Hamilton's canonical equations from a

variational principle.

4 (a) Answer in brief : 4

(1) In photoelectric effect the numbers of photoelectrons
emitted per second by the surface is directly

proportional to the of the incident radiation.

(2) With which name the expression Ap X Ax = 2 is

known ?
(3) In quantum mechanics, the difference of3 —Bou, of

two dynamic variable o and [ is called

(4) In equation Ay(X)=ay(X), what is called a ?

(b) Solve any one : 2

(1) Find 4 of a wave function w(x)= Ae™ if it is
normalized over a region —a < x <a.

(2) What kind of a wave function is a solution of the

h oy
ion —— —=FEy ?
equation i ot V7
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(c) Answer any one as directed : 3

(1) Find the expectation value <X > of the position of

a particle trapped in a box L wide. The wave function
2 . nnx
f th rticle i =,/— sin—.
of the particle is Y ,/L I

(2) Explain experimental study of Compton effect.

(d) Answer any one in detail : 5

(1) Derive one dimensional time dependent Schrodinger

equation for free particle.

(2) Explain the particle in a three dimensional box.

5 (a) Answer in brief : 4
(1) Fill up the blank : L. =—ih( )..

(2) In a two body problem, for an equation

—h? 5
E \ red Vred = E"Wred

What v, ., describe ?

(3) Which way a ket vector symbolized ?
4) <A|A>=1, then |[A>is

(b) Solve any one : 2

(1) Prove that [X, Y] = —[Y, X].

PPl 55, % _ihp
2) IfH=%+§mcox then prove that [X, ]—7.
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(c) Answer any one as directed : 3

(1) Two waves may be specified by y,; = sin(ax + bt) and

Y, =sin(ax — bt). Show that y =y, + y, represents

standing wave. Locate the nodes in it.

(2) Obtain Schrodinger wave equation for the oscillator.

(d) Answer any one in detail : 5

(1) Describe angular momentum operator.

(2) Explain bra and ket vectors.
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