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Q.1. Fill in the blanks or answer True / False. (1x10=10)
1. (%)1/2 + k2 is a linear operator. . _ (True/False)
2. (k-1)=T(k) (True/False)
3. F [&10)] = —w?g(w). (True/False)

4. If x is a solution of Laplace’s equation V2x = 0, then %%j is not a solution of Laplace’s equation.
(True/False)

5. Legendre equation (1 — 22)y” — 2zy’ + 2a(a + 1)y = 0 has singularity at z = +1. (True/False)
6. I(2) = limp o0 Tjﬁgff'mn n#0,-1,-2, .., (True/False)
7.6(l—1) = fo 2041P, () (True,/False)
8. T(5/2) = cvvveervceeeereennrreenon.
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10, L coslat)} = .vmsmsmnnmenn
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Section-II (Short Questions) Marks=20

1. Linear operator A has n distinct eigenvalues and n corresponding eigenfunctions: Ay; = Ai ¥, Show
that the n eigenfunctions are linearly independent. Do not assume A to be Hermitian.

2. A triangular wave is represented by

f(z):{ T, O<z<m

-z, —r<z <O
Represent f{z) by a Fourier series.

3. Show that
Flf*(-t)] = F(w),
where F(w) = F[f(t)]. '

4. Using

1.2.3..n
I'(z) = 1 = -1,-2,...
= R T Dl ! e

show that
[(z +1) = 2['(z).

5. Evalute [*%° z3e~*" H,,(x) Hp(2)de.

Section-III ' . Marks=30

1. Show that :
z, 0<z<t,
G(z’t)_{ ¢, t<z<l,

is the Green’s function for the operator L = —%’é— and the boundary conditions y(0) = 0,%'(1).= 0.

2. Verify the Dirac delta function expansions

- 2n+1
§(1—-g) = 242 P.(z),
n=0 R

S - 2P ).

§(1+x)
n=0 2

It

3. Expand z7 in a series of associated Laguerre’s polynomials ¥ , with % fixed and n ranging from 0 to
r (or to oo if r is not an integer).

4. Show, by direct differentiation, that,

S
J”(m)_zs!l‘(s+u+ 1) (2) '

s=0
satisfies the two recurrence relations
2v
Juf}_(ﬂf) -+ Jy+1(1}) = “—I—JU(Z),
dJ,(z)
(@) = Ja () iz—é,

5. Evaluate )
/(l +x)* (1 - z)° da,
=1

in terms of the beta function.
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