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PART A — (10 x 2 = 20 marks)

Answer any TEN questions each in 30 words.

1. Find the characteristic equation of the matrix
2 -1 1
A=|-1 2 -1
1 -1 2

Qerhssiiu’ L sefluflenr ua@niwue Fweaur’ L&

2 -1 1
smewas A=|-1 2 -1].
1 -1 2

2. Show that #(m,n)= B(n, m).

ﬂ(m,n) = ,B(n, m) eTeud ST ().

3.  Find the real and imaginary part of In Z, where
Z=x+1y.

Z=x+iy aafleo In Z-ssmen QoW wHmbd SHLEHE
u@dlasamer sar(HL4lg.



10.

Mention the Cauchy-Reimann condition.
grag-forafer Hlubsameraw @GOG HS.
Define continuity of vector point function.
QeusLrr Yereflg smmlen Qgm_réHlenw euanrwimi.

Prove that div grad¢=V>¢.

oren Blmieys divgrad¢=V?¢.

What is meant by configuration space?
2im6| Gleuafl eremmmed eresres?

What are constraints? Give example.

QuEs SML&ET T eremen?  6T(HSGISHTL(HEHET
Qam@.

Mention the properties of bosons.
Curanafer uamsamer @GO Hs.
Distinguish between BE and FD statistics.

BE wiomib FD yerefludwesaner CoumiLi(hssis.
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11.

12.

13.

Prove that the eigen values of a real symmetric
matrix are all real.

g&sT Sl @erdar msar LIHULSET HHRTSILD

Quwwrenento erer HlemLal.
When quantum statistics can be applied?
@eumenTL_Lb Lemartluflwenay erliGLImg) LiwiemL(h&gevmb?
PART B — (5 x 5 = 25 marks)
Answer any FIVE questions each in 200 words.

Find the eigen values and normalised eigen

1 00
vectors of the matrix |0 1 1].
01 1
Qar®&sLiLl (Heter SiewilECHTeneuul e &6
L& ETILD, Queurssiul L &GOt
1 00
QausLsemeryd sarLas |0 1 1.
011
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14.

15.

16.

17.

18.

Show that the function f(z)= 1/‘ x y| )
f(2)=./||x y| eTend Sl ().

If w=3x?y,v=x2>-2y then evaluate grad
[(grad u) (grad v)]

u=3x% y,v=x2>-2y aafled> |[(grad u) (grad v)]
cranieng LI [HS.

Derive Hamilton's equation of motion.
CamileL_aflen @ uisEss Foeamurl L blnie|s.

Derive an expression for thermodynamic
probability using Fermi-Dirac statistics.

CumO-1grms  yeteflulflwene  Lweau(BSS  Ceuli
Quss Hlspsse|ssrear Caraelamul ahadl.

Diagonalise the following matrix.

cos @ —sin @ 0
sin@cos@ O
0 0 1
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Epaar_ sjaflanw epeneaill L ojenfluins rhmis.

cos @ —-sin 6 0
sin @cos@ O
0 0 1

19. Prove that the function:
u=x>-3xy*+3x*-3y*+1 satisfies Laplace's
equation and determine the corresponding regular
function u+iv.

u=x>-3xy*+3x%-3y% +1 ereorm &y, Gevlievmréles
gwearumigeer Blemey Qaiwb erardssm (. Goaib

255 2WREG gLy
Utiv -0& saTdd ().
PART C — (3 x 10 = 30 marks)

Answer any THREE questions each in 500 words.

20. Prove that the orthogonal property of Legendre
polynomial.

Qegenr_i  woeniy  Casreveusstar  O&m@Ess

LamrenL 1blemial.
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21.

22.

23.

24.

Derive necessary and sufficient conditions for a
complex function to be analytic in polar form.

Flmeu allgelld e Hasd &ML LGULED STTLTS
@QmUUSHE; Coenaiwimen LDHMILD Cumg)Lomesr
Blubsearsamar a(hedl.

Obtain an expression for acceleration in terms of
spherical co-ordinates.

Comer  yumseaie  wWphsssdHnarar  GCameneuamwl
Qsmenris.

Derive Lagrange's equation of motion from
principle of virtual work.

o Ceume FH5EI6u5HN MBS GQewsyrepslufler @)uiss
FLoETUML_enL 6u(Hed.

Obtain  Planck's radiation formula using
Bose-Einstein statistics.

Guimen-gyemavLe 6ot yeraflullwenew Lwer(h5S)
Qerrridler sdeide eumiium e Cums.
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