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Paper 1 : Mathematical Physica
Time 3 Hours] : [Max. Marks : Regulnr 85/ rivate 100
and Private students. Answer all

Note - This question paper is meant for all Regular r
I . AN The blind candidates will he given

five questions, All questions carry equal marks.
N minutes extra time.

)' (ai_Fuor the Bessel function of first kind or order n prove that :
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th) Prove the recursion relatlon :
—tir—2nd = x[J, @4, (1]

AT Jg ()= - ) (x)

(iii) ;‘é 2" J"m].,ndmlm
v} _u'_rj .| s-x"J
Gl T awfeama @
OR

~Reave that Hermite Polynominl is the solutitn of the differontial equation :

y -2y + 2xy =0

/f Evaluate :
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(b) Find F(t) in its Laplace transforts is E 7y
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(¢} Prove that tusing Laplace transform) :
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@ _ia) State and prove Convolution Theorem. Show the uses of this theorem with the help of

examples
6Y Show that the phase angle is involved in Fourier Series. Find the Fourier Sine transform

of [F(z) = x| such that 0<x<2.
3. Solve the Inhomogeneous Differential Equation
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(i) Subject to the homogeneous boundary condition :
w(0) = y(1)=0.

(ii) Subject to inhomogeneous boundary condition :
v(0) = a, and y(l) =0,
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Greon's function in terms of oigen values and eigen function of
1

} Determine the
@ for the differential equation

d’y sl
’;& =f(x) OsSx

with boundary conditions .
w(0) = 0 = y(l)
{‘nmtrurt the Greep's function fur the Eegendro differontial equation :
YJ-lvﬂftx) ~1SxS+1

for the mmpln cnso corresponding to A =0 with the boundary conditiona l.hnt wix, 18 finitg
at 1 =1 1. Also’obtain the bilinear form of the Green’s function for the above eq in the

(h)

general case under the same boundary conditions.
_4—Ta) Using Cauchy’s integral formula, evaluate the integral :
- 2
¢ 5 ds
(z*-1)
around the unit circle with centre at (i) z=1, (ii) z = -1 and (iii) z = 1/2.
Obtain the Laurant Senen Expansion of f (z) = —"—i-zz in the region :

(b}

(i) 1<jz|<2

(ii) Exterior to the circle | z | =2,

(iii) 0<jz-1]<1. :
OR

@ ~ta) State and prove Cauchy’s Residue Theorem.
“{b) Prove that : ;
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/@Ahm any four of the following :
(a) _Starting with the Legendre dJﬁerenhnt equation for P (x) derive the different
r the associated Legendre Polynomidls P2 (x). © the differential equatlo'n
@ (b)'*OEtam Recurrence formulae for Hermite Polynomials.
(c) Exb'lam Piecewise Continuity and obtnn.!a the condition for the existence of Laplace transforms.

~dY Complete the table using Laplace transforms :
F¢) | f6e)=L|F@)|

@ sin kt _
T A I .
THF TR it ' Lt ufle . -~

~» (e}, Write the, prpperties of Green's, functipn.
() Write the Green's function for V2 opuyator.

.J;T‘Wnte Cauchy-Riemann Conditions. , .,
w [dL_%
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