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Section — A

Answer any FIVE from: the following questions. Each question carries 10 Marks.

(5x 10 = 50)

- A vector space is an abelian set Ywith extra structure with 2 defined operators, namely

+, vector addition and (9, scalar multiplication. This means that with the operators jt
satisfies the following conditions
Vectors Addition +:V+V =V

a) Commutative:-v +u=u +v vy, v) eV
b) Associative :-v+{u+w) = {v+u) +w
c) Identity :-30€V: v+0 = v
d) Inverse - 3u:iu + v=_0

Scalar multiplication O:EQV =V

a) Associative -y Ov) = W) QvvQy) er

b) Distributive - 20w +1) = 20v + 10Qu

c) Distributive - A+ Qv = A0v +yQv

d) Identity -IIER:IQuv=1v
Under these rules take any one function of your choice and show that it will also
satisfy all these conditions.

Find the series solutions in descending power of x for Legendre's differential equation.
Obtain Legendre function of 1% kind equation? Where n is positive integer.

2

d*y dy
1— 2 — e r=0
( x)d}:2 zxdx-}-n(n-i-l)}

. a). Find the first three terms of the Taylor series expansion of the complex variable

function: f(Z} = ﬁ;about Z = —i. Find the region of convergence.,

b). Using Cauchy’s Residue theorem, determine the poles of the following function and

residue at each pole: f(z) = [, (_4:1)%(“—"25

2

dz, where C is |z| = 3. (5+5)



aZu

du
. Determine the solution of one dimensional heat equation m = Py with the boundary

conditions: u(x, 0) = 3sin (nmx), w(0,t), u(l,t) = 0, where 0 < x < [.

. a).Evaluate the following complex integration using Cauchy’s integral formula,
f 2z%4z+1
c

mdz . Where C is the circle |z] = 2.

. 1 1 2 2y, C e .
b). Show that the function U4 = 2 cg (x% + vV ) is harmonic. Find its harmonic

conjugate.

(5+5)
. Atensor is 2 mathematical quantity that undergoes the transformation T'i = 1‘;‘ TE-ITM
where Tp" is a rotation matrix (any index) ,T; is the tensor in the unprimed frame and
T'f}- is the tensor in the primed frame of reference. Then if Aijxixj = (is the

equation for an ellipsoidal surface centered at origin, then show that Aij is a rank 2
tensor.

._Consider the transformation

given by the transform laws
x' = sin(x) +y
¥ =cos(x) +y

a) Express this transformation through a matrix. [ Show the working and the logic ]
ki
b) Evaluate the Eigen values of the matrix at the point X = Z and ¥ = 3. (5+5)
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Section B

Answer any FOUR from the following questions. Each question carries 5 Marks.

[4 x5 =20]
8. Using Bessel's function, show that
) 2
a) Jpez thnes = - (m+4) s
b) express J4(x) in terms of Jg(x) and J;{x)
c) express Jx(x) in term of Jo(x) and Jy(x).
(2+2+1)

9. Convert ordinary polynomial 64x*+ 8x% —32x%2 4+ 40x+ 10 into Hermite
polynomial.
zz

10. Evaluate the residues of the function (E-DE-2)z-3) at z = 1,2,3 and infinity. Show

that their sum is zero.

11. Find the Laplace transform of the given functions: () (1 + sin 2¢), (ii)cos at.

(3+2)
w fsint 2 13
12. Using Parseval's identity. Prove that fc- (T) dt = >

13. Determine whether the following equations are hyperbolic, parabolic and elliptic?
Fu  u #u 3u 8u  du
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(2+2+1)

P20~ A_2D



