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Note:

The question paper is divided into three sections. A, B
and C. Write answer as per the given instructions. Check your
paper code and paper title before starting the paper. You are
allowed to use a non-programmable calculator, however, sharing
of calculator is not allowed. In case of any discrepancy English
version will be final.
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Section - A 8§%xX2=16

(Very Short Answer Type Questions) (Compulsory)
Answer all questions. As per the nature of the question delimit
your answer in one word, one sentence or maximum upto 30
words. Each question carries 2 marks.
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(ii)
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Find the Laplace transform of the function f(¢) = ¢.

Wl (1) = t P AT SIRIBIH UTH R |

Write Lagrange's interpolation formula.

ST T rexdicle™ 93 ford |

(iii) Write Rodrigues formula for Hermite polynomials H,(x).

(iv)

v)

(vi)

Calculate H(x).

AT & G H,(x) ol gafse weld  Ha(x) &1 791 oa
|

Define the Legendre polynomials P(cosf). Write the
differential equation which the Legendre polynomials P;(cos 0)
satisfy.

Rrog) ArefiATRIeR Ai(cos 6) B1 TR %) e g7

Pi(cos 0) GRT A~J¥ gdTel! 3fadhel FHIRU fora |

Determine the Fourier transform F(k) of the Gaussian function:
f(x) = Ne~ w’ (Here N, a = constant).

TR Bt f(x) = Ne™ ™ o R BUCRYT F(k) ITH BN |
(N, o = fRRI® %)

Write the Lagrangian of a free particle in spherical polar

coordinates (r, 0, ¢).

U b U1 Pl PRSI Mt FEemia (r, 0, ¢) 7 o]
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(vil) The Lagrangian for a simple pendulum is given by
L= %ml2 0% — mgl(1 — cos0) . Write Hamilton's equations.

T el At BT ARRE L= 5 ml*§ — mgl(1— cos6)
T IR AlaAd & o eftiee THiaor ford|

(viii)Write equation which defines a contravariant tensor of second
rank.
fofla @ & Prgafle SR @ gRWIT o= aren
eI ford |

Section - B 4 X8=32
(Short Answer Type Questions)

Note: Answer any four questions. Each answer should not exceed 200

words. Each question carries 08 marks.
(TS - 9)
GESIEIRES)

fAder: gl IR Uoi & IR SINIUI 3T 3199 TR I 3fehad

2)

3)

200 grect § IR HIfvTT| I W9 08 3ihT &7 Bl

Write the generating function of the Hermite polynomials and show
that the Hermite polynomials H,(x) satisfy the following recurrence
relation: H,+1(x) = 2xH,(x) — 2nH,-(x)

gafse UefFIfAeraT & fod SIf her ford den I8 oft Rig a
fop gHfsT UMM H,(x) T Y Hae Pl AT AT &,
Hy+1(x) = 2xHyu(x) — 2nHy-1(x)

Deduce the equation of motion in the Poisson bracket formulation.

T T FHIARUT Gigell e &b ®T | UTH By |
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(i) Find the Laplace transform F(s) of the following functions
f(t) = coskt and f(r) = e

1 e £ (1) BT ATATT ITHIH F(s) TTH @
f(t) = coskt TAT f(t) = e”

e . : _ 1
(i) Findtheinverse Laplacetransform f(z), if F(s) = (57— 55+ 6)
RcEhH ATCATH AT f (1) ITH X A F(s) = m

f&=m gl

The Lagrangian of a particle of mass m moving in one-dimension is

L= exp(at)

.2 2
mx kx .
5 where a and k are positive constants.

2
Deduce the equation of motion.

T DT, FTTBT G m &, BTARRNIA L = exp(a 1)

2 2
2, &l o, k gcHD RRP &1 57 U D T I T e
FHBROT U DY |

Consider the graph y = f(x) = cosx over [0.0, 1.2].

mx* kxz]

(i) Use the nodes xo = 0.0, x1 = 1.2 (it means f(x) = 0 at these

points) to construct a linear interpolation polynomial P (x).

(i1)) Use the nodes xo= 0.2,x = 1.0 to construct a linear

approximating polynomial Q; (x).
TH y = f(x) = cosx, AHET [0.0, 1.2] ¥ IRTIVT 2|
() I x%=00 TAT x =12 W AT & A flx) = 0

IR x=00 TUT x =12 @ T NANTIA P (x)
EXACIIGE ?3\3[ GINT U Efﬁl
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(i) I AT x =02 TAT x= 1.0 B, a1 &I AfPped:
NN T B

(1) Using Legendre's transformation obtain Hamilton's canonical
equations.

(i1) Show that the total time derivative of the Hamiltonian satisfies

the following relationship; % = %—I;I

(i) ooy CIThIHYN & YR W e drvidel THIBROT JTH
G

(i) BMESIBF H & forg e ddy wifid o %:%1

(i) Define the quotient law of tensors.

(i) Define metric tensor. Give its significance. What is Christoffel

symbol?

() <A P forr Faeic M aR9IRE |

(i) Afcd R IRV x| AP ArRfaar & @arRer x|
"fopecithal Riget’ /T8Il g ?

Prove the identities involving the Bessel functions:

i) 20y = Ju—1— Jus:

i) 20 = Jei+ T
IRt el & o e wdafiiesT Tenfid o ;
i) 2Ju=Ju—1— Jus1

i) 20 = Jei+ T
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Section - C 2X16=32
(Long Answer Type Questions)

Note: Answer any two questions. You have to delimit your each answer

maximum up to 500 words. Each question carries 16 marks.
(Tvs - 9)
(Sref TR aTel g9 A)

fAder : fhgl S AT &7 ITR ST MY U= TR BT 3B 500

10)

11)

12)

greql H IRAHT DY Udeh U 16 37bi T 2|
Describe the Hamilton—Jacobi method for finding the general integral

of the equations of motion. Solve the harmonic oscillator problem

using the Hamilton-Jacobi method.

T & FHIBRUN BT D sfredeT UTH I & oy gffice-
STepret fafer a1 auiey ¥ | e Sieplell fafer b1 SuANT v §Y
TR 3MMad gIferd Ulectd Bl &t |

Find the Fourier transform F (k) of the function
L(lx[<a)

= (g5 S fte>0
Plot the functions f(x) and F (k).

RRY B F (k) T BN Al £ e v § oRenfya &

_[L(xl=a)
9= g1 pfie>0

B f(x) TAT F (k) DT ITH TR UgffT |

(1) Derive the Lagrange equation from the principle of least action.

(ii) Show that the Lagrangian is defined only to within an additive

total time derivative of any function of co-ordinates and time.
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(i) RIg ™ b FRRRA werT | fodt 3 wetH, S b pifeae
qoIT Fg R R owar g, dY wrguf ergA eafed & srfa
g o 2

13) (i) Write Bessel equation and find its solution. Plot the Bessel
function Jo(x) and Ji(x).

(i1) Discuss the free vibrations of a circular membrane.

() SRy iR ford dem 59 & g UTH x| RIS BadH
Jo(x) TAT Ji(x) DT 1A x|

(i) g fereetl & I I & &1 UTH B
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