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PART A
AnswerALL questions 10x2=20

1) Distinguish between the Gauss elimination methosbbdfing the system of linear equations with .

without pivoting.
2) Write down the algorithm for the Regula F method.
3) Determine and graph the loci represented by 0</inx 1L
4) What do you understand by “the residue of a comfulaxtion f ()™
5) State the Cauchyschwarz inequality of the scalar product of twotoex
6) Distinguish between proper and improper ogonal transformations.
7) Give anillustration of occurrence of tensor in physics.
8) Define the contravariant and covariant vectors of rank one by their transformation properties.
9) State the orthonormality property of the Legendre polynomials.

10) What are spherical harmonics?

PART B

Answer anyFOUR questions 4x75=30

11) Find 3/18 correct to two decimal places by Newt— Raphson method assuming 2.5 as the ir

approximation.

12) Determine whether the function v * sin y is harmonic. If{your answer is yes, find a correspond

analytic functionf (z) =u (x,y) +iv (X,

13) (a) Prove that the eigenvalues of a Hermitian matre real and any two eigenvectors belongin

distinct eigenvalues are mutually orthogonal toheaiher.(b) Prve that the eigenvalues of an -




Hermitian matrix are either zero or pure imaginang any two eigenvectors belonging to dist
eigenvalues are orthogonal to each other. (4 3 %
14) Obtain the metric for a 3-dimensional space in terms of (i) polar coordinates and (ii) Cartesian coordinates ( 4
+3%)
15) Prove that the gamma function I(x+1) = x (x) and if x is a non-negative integer I(x+1) = x! (4+3%)
PART C
Answer anyFOUR questions 4x12.5 = 5(

16) Solve by Gauss elimination method (both withoutogiivg and with pivoting) the system of line
equations 6x -y —z =19; 3x + 4y + z = 26; X H2§z = 22.

dx

17) (a) Using the contour integration, evaluate théofwing real integral._[m (b) Evaluate thg
0

following integral using Cauchy’s integral formu!.ai dz, where C is the circle |Z
- 2(z-1)(z-2)

3/2. (6% +6)
18) (a) Explain the Schmidt orthogonalisation procedure. (b) Construct an orthonormal set of three linearly
1 2 1
independent vectors from the given set of vectors a = (1); b = (0) ;C= (1) (6% +6)
0 1 1

19) What is a fully antisymmetric tensor? Express (a) the vector product of two vectors (b) the commutation
relation between the components of angular momentum in quantum mechanics by using the fully
antisymmetric tensor of rank three. (2 % +5 +5)

20) (a) Solve the Legendre differential equation (12% - ZXZ—Z +n(n+ 1)y =0 by the power serig
. R 0if n#m
method. (b) Establish the orthonormality relatfgg B, (x)B,(x)dx = { 2 ifn=m where R(x)
2n+1

is the Legendre polynomial of order n. (6 % + 6)
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