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SECTION - A

Answer both questions, either (a) or (b). Each gquestion carries 12 marks.

square matrix. Find the eigen

1. a) Define eigen values and eigen vectors of a e
0

values and eigen vectors of the matrix A=|1 0 0}.
0 0 2

OR
b) Obtain the series solution to the linear oscillator equation

Frobenius’ method.

y” + 0%y = 0 using

2. a) Prove that rﬂ“_x_dx:g.
D~ X

OR
i i ' i ‘ lynomial L,(X).
b) Write Laguerre ordinary differential equation and Laguerre po r
) Obtain lgodrigues' formula for Laguerre polynomials. Deduce first three

Laguerre polynomials. (2x12=24)
SECTION -B

Answer any four (1 mark for Part ‘2’ 3 marks for Part ‘b’, 5 marks for Part ‘c’).

3. a) Define divergence of a vector field.
b) Resolve the circular cylindrical unit vectors into their Cartesian components.

c) HF= (x2 +y?+2° )n (éxx +eyy+ ézz), find the scalar potential of F.
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4. a) Define contravariant tensor.
b) Explain three dimensional Levi-Civita symbol of tensors.
c) Define the terms orthogonal matrix, hermitian matrix and unitary matrix. Give
examples in each case. :
5. a) What do you mean by singular point of an ordinary differential equation ?

b) What do you mean by Wronskian of an ordinary differential equation ?
Discuss the linear independence of solutions of an ordinary differential
equation in terms of Wronskian.

c) Solve the inhomogeneous ordinary differential equation
(1 =Xy +xy —y=(1-x%72
6. a) Give an example for an analytic function,
b) Define poles and residues of a complex function. Find the residue of

f(2)=—.1— atz=0.
Sinz:

c) State and prove Morera’s theorem for a complex function.

7. a) Define beta function.

b) Prove that F(%] =Jr.

c) What is the relation between beta and gamma functions ? Prove that
1 3

Fcoszede SR .
0 5Y)?
1o(r(3))
4
8. a) Write the first three Legendre polynomials.

b) Define spherical Bessel function. Write the expression for j,(x).
c} For Leguerre polynomials L (x), prove that xL/(x) =nL.(x)—nL,_,(x). (4x9=36)




