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Answer any fiee questions from the following:

(a) State the Dirichlet eriteria for a function to expand it in Fourier
series.

(b) At which value does the Fourier series fa fllll(‘LlO& converge at
a point of finite discontinuity” PR Gowt
(¢) What is cyelic coordinate? Show that for a cyclic coordinate the

corresponding canonical momentun is conserved.
(d) Define Legendre transform of a function f(x).
(e) Write down the Lagrangian of a particle moving under a central

force.
(f) Prove that the angular momentum is conserved in every central

force.
(g) Suppose f = f(y(x),y'(z).z) satisfies Euler-Lagrange equation.

In the special case. if f does not explicitly depend on x, prove
that f —y 5y£/ is constant.

(h) Is there any real advantage of the Hamiltonian formalism over
the Lagrangian formalism? State clearly.

2. Answer any two questions from the following: 5x 2=10

(a) Expand the following function in Fourier series:

(b) From variational principle, show that the shortest path on a plane
joining two given points is a straight line.
(c¢) Using the method of separation of variables, solve:

st of | 0’ 02
PR.MurGovLm =0,

subject to the boundary conditions: ®(0,y) = ®(a,y) = &(x,00) =
0 and ®(2.0) = sin (ZF), inside an infinitely long rectangular
strip along y-direction having width a.

(d) Consider the differential equation y" — 2ay' + 2ny = 0. Show
that r = 0 is an ordinary point whele as there is an essential
singularity at r — oc. 243
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1. Answer any five questions from the following:

(a) Sketch the periodic extension of

-

Department of (1) {() fort <O

o f A j 2 . 1) =

P. R. Thakur Govt gsﬂeqe 1 fort >0

by choosing the fundamental interval to be (—1.1).

(h) What is holonomic constraint? Give an example of it.

Derive the functional equation: ['(z + 1) = zI'(z).
Write the Lagrangian of a particle moving under a central force.

Assuming the rotational invariance (isotrppy) of space, show that
the total angular momentum of a mechanical system is conserved.

(f) Prove the following Poisson bracket relation: {p;, L;} = €jkpk,
where p; is the i** component of linear momentum and Lj, the

j'" component of angular momentum.
Define Beta function B(z,y). Show this function is symmetric
w.r.t. interchange of x and y, i.e. B(y,r) = B(x.y).

(h) Evaluate forr > —1,a > 0, f0°° dte=al*¢r using Gamma function.

9 x 2=10

(g)

2. Answer any two questions from the following;

(a) Find the Fourier series of f(z) = 22 for 0 < r < 2. From this
1 _ 4

result and using Parseval’s theoren. prove D Dol T =gy 942
(b) From variational principle, show that the shortest path on a plane
Joining two given points is a straight line.
(¢) Using the method of separation of variables, solve:

Department of Physice 920 92%
P. R. Thakur Govl /()"egQ W + 6—‘742 =0,

subject to the boundary conditions: ®(0,y) = ®(a,y) = ®(z,0) =
0 and ®(r,0) = sin (), inside an infinitely long rectangular
strip along y-direction having width a.

(d) Suppose f and g are two conserved quantities for a system. Prove
that their Poisson bracket {f, g} is conserved.
The Lagrangian of a particle of mass m is given by L = Lmg? —
1 : ; ‘ -
50¢% — aggt, where a is a constant. Show that the particle is
moving freely. 3+2
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1. Answer any five questions: )
) “a function as a Foygan )
ision of a functi A Fowrior g,

e ot yal
(1) Write down the Dirichlet cviteria fop the exP? o o
x Fourler series i nmtlu'nmriml

. re]® ) ol NG
(L) Write down the Parseval's theopey, for @ ¢ ]
form. " - .
A T y - er seTies of a function at a poine f finite
(¢) What is the predicted value fron (e Foul
discontinuity” |
pendence of two functiong defined

Show that the sufficient condition for the linear inde

over an interval is that their Wyonskjan is non-zero over that interval.
Check if there is any singularity at the point . = +1 of the differential equation
(1 =)y —2vy' +[I(1+1) - "’ 2y =0

Show that the differential equation (1 —a22)y" —xy +174 = 0 has a regular singulayity

(f)
at r — o0.
’ r el _ . .
(g) Find the indicial equation of the equation r?y” + ¢ y'+ (1 = 1)y = 0 if the solution

Is required near - = 0.
DX 2=10

2. Answer any two questions:
(a) Find the Fonrier series of the function f(r) = » in the range —7 < & < 7

(b) Find the power series solution of the differential equation Ley"” 4+ 24" 4+ y = 0 about
the point = (.

(¢) Given one root as y,(r) = oz of the differential equation w(e—=1)y"+32y' +y =0,
find the other linearly indepndent root hy the Wronskian method.
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