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PART A
ANSWER ALL QUESTIONS (10 x 2 =20)

. Is it possible to solve fix) = (x* — 2.4)% using numerical methods.

2x

Solve Z—: == o ;¥(0) =1 in the range 0< x =10.2 using Euler’s method.

. . = m
Expand f(z) = sin z in Taylor series abont z = T

Show that in general, jL_ f(z)dz is dependent on the path followed.
Define the scalar product and inner product in dual vector space.
Show that the linear combination of symmetric matrices is a symmetric matrix.
Show that & Af = A
If x‘and #‘are independent coordinates of a point, prove that
dx* 0EP
axr axl

Using the knowledge of beta function evaiuate /i G .%)

i
]

Using Rodrigue’s formula, obtain Legendre polynomialP; (x)

PART B
ANSWER ANY FOUR QUESTIONS (4x7.5=30)

. Solve x* —2 x — 5 = 0 using Newton- Raphson method
12.

a) State and prove Cauchy-Riemann conditions from first principles.
b) Prove Cauchy’s theorem for analytic function.

Define a proper and improper rotation. Verify that the matrix A given below is a rotation
matrix and obtain the corresponding axis and angle of rotation

0 01
A= (1 0 O)
0 10

If ‘p’ be a point in the solid at which stress is to be specified, establish the Cartesian
components of stress tensor.
Derive any two recurrence relations of Legendre polynomials.

1 pcosms
Evaluate — ¢ —
2mi Zge=1

() —i,2 — £, 2 +1,i

dz around a rectangle with vertices at (1) 2 i, -2 *i
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PART C
ANSWER ANY FOUR QUESTIONS (4x12.5=50)

Using Gauss- elimination method, solve
3.15x — 1.96y +3.85z = 12.95

2.13x +5.12y - 2.89z=-8.61

5.92x +3.05y + 2.157 =688

zed
-dz where c: |z| =10
(az+mwi)® l?l

Evaluate a) ¢,
K
b) i Eﬂ—id! where c: |z| =9
© (2+3)
a) Find an orthonormal set of basis vectors for the planex + y+z = 1.

b) Using a certain basis in a three dimensional vector space, a linear operator is
represented by a matrix A and a particular vector by the column vector V where

2 10 1
A=(1 2 0): V‘-(E)
0 0 5 3

Find the matrix and column vector for the operator as well as the vector in a new basis

1 1 /0
represented by u'l) = (1) uld = (—I)and u® = (ﬂ)
0 ] 1

a) Define metric tensor.

b) Obtain the metric tensor for a three dimensional Euclidean space in terms of spherical
polar coordinates.

c¢) Obtain the contravariant components of the metric tensor in terms of spherical polar
coordinates.
Solve Bessel's differential equation using Frobenius power series method.

['m™n

i) Prove that g(m, n) =

- m,n =0
m+n

% g
ii )Evaluatejm1 x*(1—x)* dx and_]:{ﬂl — x%)z dx



