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1. Answer any five questions fron the following: 

(a) State the Dirichlet criteria for a function t0 expand it in Fourier 

series. 
(b) At which value does the Fourier series gf a function converge at 
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(c) What is cyclie coordinate? Slhow that for a cyclic coordinate the 
correspOnding canonical moentu1 is Conserved. 

(d) Define Legendre transform of a function f(u). 
(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. 

oy 

Full Marks: 20 

(g) Suppose f =f(yl),y(T). z) satisfies Euler-Lagrange equation. 
In the special case, if f does not explicitly depend on z, prove 
that f -yis constant. 

2. Answer any two questions fron the following: 

(h) Is there any real advantage of the Hamiltonian formalism over 
the Lagrangian formalis1m? State clearly. 

2 x 5=10 

(a) Expand the following function in Fourier series: 

(-5<i< 0) 
(0st<) 
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(c) Using the method of separation of variables, solve: 

+ 

(b) Fronm variational principle, show that the shortest path on a plane 
joining two given points is a straight line. 

=0, 

5 x 2=10 

subject to the bou1dary conditions: ¢(0,y) = (a, y) = (z, o) = 
0 and $(z.0) = sin ("), inside an infinitely long rectangular 

strip along y-direction having width a. 
(d) Consider the differential equation y- 2y' + 2ny = 0. Show 

that r = 0 is all ordinary point where as there is an essential 
singularity at r ’ oo. 2+3 
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1. Answer any fve questions from the following: 

" (a) Sketch the periodic extension of 
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) for t<0 

1 for t>0 

by choosing the fundamental interval to be (-1. 1). 
(b) What is holonomic constraint? Give an example of it. 
(c) Derive the functional equation: T(¢+1) = z(). 
(d) Write the Lagrangian of a particle moving under a central force. 
(e) Assuming the rotational invariance (isotropy) of space, show that 

Full Marks: 20 

2 x 5=10 

the total angular momentum of a mechanical system is conserved. 
(f) Prove the following Poisson bracket relation: {Pi, Li} = EijkPks 

where p; is the ih component of linear momentum and L,, the 
jh component of angular momentum. 

(g) Define Beta function B(z,y). Show this function is symmetric 
w.r.t. interchange ofx and y, i.e. B(y.r) = B(z.y). 

() Evaluate for r > -1, a >0. dte-a" tr using Gamma function. 
2. Answer a1y two questions from the following: 

(a) Find the Fourier series of f(¢) = r for 0 < r < 2. 
result and using Parseval's theorem. prove 
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(c) Using the method of separation of variables, solve: 

(b) From variational principle, show that the shortest path on a plane joining two given points is a straight line. 

= 0, 

5 x 2=10 

From this 
= 3+2 

subject to the boundary conditions: (0, y) = (a, y) = (t, o) = 0 and (z, 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 = m¢ � ;aq' - ag!t, where a is a constant. Show that the particle is moving freely. 3+2 
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1. Answr any five questions: 
(a) Ilrite down the Dirichlet (Tteria for the OxDansiO0 of a unctiou s a Fourier seriS. 

(b) Wite down the Parseval's theoreu for a con1plex Fourier series in matlhematical 

form. 
(c) What is the prelicted value from tlhe Fouricr series of a funetion at a point of fiite 

discontinity? 
(d) Slow that the sufficicut condition for the linear indepcndence of two functions defined 

Over an interval is that their Wronskian is n0n-Zero Over that interval. 

(e) Check if there is any singularity at the point = tl of the differential equation 

(1 -)y - 2.ry' + (7(7 + 1) � m' 

at r o0. 

,lt) 

(I-*y 

Full Maks: 26 

= 0 

() Show that the differential equation (1 -z)y' -ry+ry = 0 has a regular singularity 

2. Answer any two questions: 

2x5 

(g) Find the indicial equation of the cquatiou +ryt (r-1)y 0if the solution 
is required near r = 0. 

(a) Find the Forier series of tlhe function f(r) =r in tlhe range -T < '<7. 

(b) Find the power series solutiol of the lifferential equation Lr + 2y' + y = 0 about 
the point r = 0. 

-) 

(c) Given one root as yi(r) = L of the diferential equation æ(-1)"+3ay ty = 0. find the other linearly indepndent root by the Wrouskian method. 

- a)4 (At) 

((-) 

(it) 

Aa) 

5 x 2= 10 

(la) 
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