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1. G

(ii)
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Section—-A (Marks : 2 x 10 = 20)

Answer all fen questions (Answer limit 50 words). Each question carries

2 marks.
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit

200 words). Each question carries 4 marks.
Section—C (Marks : 20 x 3 = 60)

Answer any three questions out of five (Answer limit 500 words). Each

question carries 20 marks.
Section-A
Write the statement of Gauss theorem for hypergeometric function.
Write the orthogonality property formula for Legendre polynomials.

Write the integral representation of Bessel function.
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(iv) Expand x” in series of Hermite polynomial.
(v)  Find the Laplace transform of :
L{sin® 3x}

(vi) Find the inverse Laplace transform of :

L! {l sinl}
p p

(vi) Define inner product of tensors.
(viii) Define Permutation tensor.
(ix) Define Christoffel symbol of first kind and second kind.
(x)  Prove that :
j:’e—f’an(r)dz:l(l—ljn
p p
Section-B
2. State and prove Kummer’s first transformation theorem.
Or

Prove the result :

(=D"(+o-7v),
ZFI(_n, o + n, V?l) = ('Y),,Z

3.  Prove that :
(n+ 1) P, () = P,.(x)-P,(x)
Or

Prove that :
2J'n (x) = Jn_l(x) — Jn+l(x)
4. Prove that :

H,(x)=2xH,(x)-2nH,(x)
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If :
Az’j =0 i#j
then prove that :
B =0 if i#j
B - L i -
i
5. Prove that g is a covarient tensor of rank 2.
Or
Prove the result :
) k
[, h] = 8 i
6. Find the Laplace transform of L{xe®™ sin bx}.
Or
Solve the Laplace differential equation (D2 + 1) y = 0 where :
»0) =1
»(0)=0
Section—C
7.  Show that :
[Te Ly =7 L0 - Ly () |
8.  Prove that :
_x2 d" ([ _2
e H,(x)=(-1)" n(e * j
X
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9.  Prove that the law of transformation of covarient tensor form a group or possess
transitive property.
10. State and prove Ricci’s theorem for covarient derivatives of tensors.

11. Prove for Laplace transform of exponential function :

L{E;(0} = log(p +1)
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