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~ First. Semeter M.Sc. in Physics Examination, September 2016
’ | MATHEMATICAL METHODS FOR PHYSlCS |
'k»‘Trme 3Hours B - E ‘ Max Marks 80
B Instructron Answerall questlons S o |

1. a) LetV bethe vector space of all (2 x 2) matnces over the real freld R. Show
- that W is not a subspace of V where : :

i) W consists. of all matrices with zero determmant ‘

ii) W consists of alI matrices Aforwhich A2=A. 10
b) Prove that the trace ofamatnx remains invariant under srmllanty o
~ transformatlon - L 5

: RN

L 2. a) Calculate the Founer transform (rnverse transform) of F(k) JE_
R 20
Sketch an appropnate dragram forf (x) and F(k) S | SR e ~‘10

b) Check whether the (3 x 3) rotatron matnx canbe dragonallzed S I 5

3..a) Prove that the followmg isa tensor of rank 2 in two drmensronal space

g b) Show thatt(?—”y, X) arefth‘e comporients of atensor’-ofranlg 1in two dimension. 5
4. a)‘“ Deterritinéthe conjugate metric Teneo‘r'in Sphericatcocrdinate ,_sy'ste’r‘ﬁ, i 10
. b) Expressgrad drv Curtin Cyllndncal coordlnate system ; = A : 5_ |

5. a) Separate the Helmholtz equatron (V2 +k2) \u = 0 in cyhndncat coordinates and

~ rdentn‘ythe resultmg ordlnarydrfferentral equatlons F L - 10
b) Find out the srngularrty of (1-x)2 ‘y”—-2X»y +N (n‘+;1)jyf'=;—.£ Oatx= i1.'ﬂ . 5
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MP 1.1 P - I v\rrl.llllllll;lllllzlll»lllﬁ}llll ~

) Solve the rntegral equatlon q)(x) ‘x+ j(t ’ )t)(p(t)dt usmg the Neumann series
method | 2 D 10

b) Describe the method of transtormatron of a dlfferentral equatlon mto an mtegral ,
equation. - . , 4 : : 5

. a) Solve the Laguerre drfterentral equatlon xy + (1 x)y + Ay 0 by usrng Frobenrus

by State,an,d prove the‘orth0go’nality"relaticn_fdr‘kLegehdre pclynb_mials‘_’ il B
| : — el T
; a),Prove that e\ 2\ V= Sy oot | S e 10
. ’ : . vn~-—oo . ; . o L
b) Obtam the relatlonshrp between gamma and betafunctlons ‘ 5 |
.‘Answerany four of the followrng - N WS (4x5—20)

! - a) Determme whether or not the followrng vectors in R3 are lmearly dependem
oD 2),@1,1,7.41) RO TN
j ")(123)(132)(215)

b) Show that the elgenvalues ofa Hermrtran matnx are real
c) Calculate the convolutron f*g, of f(x) g(x) = e“'xl |

)y Find the two dlmensmnal components of Chrrstoffel symbels of frrst kind in
plane polar coordmates , = c

e) Deflne regular and rrregular srngular pornts ot a second order ordmary, »’.
drfferentlal equatron i :

" 'f) Defrne the Wronsklan determrnant Check whether the followrng solutrons are
lmearly mdependent or not ; e* cosx eXsinx. ~

| g) Prove the orthogqnalrty of L (X).

h) Show thata;{x 00} =x Jn-r(X),




