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1. Attempt any five parts : 5x2=10

(a)

(b)

(¢

(d)
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Show that the transpose of an orthogonal

matrix is its inverse.
If AV is an anti-symmetric tensor and B, is a

vector, determine Ai-jBiBj.

Show that z = 0 is removable singularity of

. 3
the function f(z) = szz
Z

Show that each element in an abelian group
is a class by itself.
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(e)

®

(g
(h)

(a)

(b)
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Obtain the Fourier sine transform of the

1 0<x<g_
function f(x) =
0

»
\%
i

Calculate the Laplace transform of the

function (3 + 3 e2t).

Obtain P,(x) uSing Rodrigues formula.

Using Cauchy integral formula, evaluate the

3

integral § exp(z) dz over the closed
z

C
contour C formed by the lines x = £ 1 and
y=t1

Attempt any two parts :

Determine the eigenvalues and eigenvectors
of the matrix

-2 2 -3
A= 2 1 -6].
-1 -2 0

(i) Tjy is anti-symmetric with respect to
all pairs of indices. Express this
~ statement mathematically.
(ii) Show that {1, — 1} is a subgroup of the
multiplicative group {1, 1, - 1, — i}.
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(¢) Show that every eigenvalue of a unitary

matrix is of unit modulus. 5
3. Attempt any fwo parts : 2x5=10
(a) Obtain Laurent series ‘expansion of the
function
f(z) = _21—
z°—-4z+3

intheregion0< | z-1]| <2

(=]

(b) Evaluate the integral 2dx .
‘ x“+4
0
2n
(¢) Prove that L'z ZE
2+cos6 3
0
4. Attempt any two parts : ' 2x5=10
(a) Obtain the Fourier cosine transform of the
function
< ‘
£(x) = 1—5 O<x<2
0 x> 2.
(b) Obtain the inverse Laplace transform of the
function
F(S) = % .
(s —4)
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(¢) Use the Laplace transform to solve the

initial value problem

vy’ +4y +3y=0, y(0)=3, y(0)=1.

5. Attempt any one part :

(a) Using the recurrence relation

n+DP,, 1xX)-Cn+DxP,(x)+nP,_1(x)=0

evaluate the integral
+1

J‘ xP,_1x)P,(x)dx. 10

-1

(b) Using the generating function

_exp(-xt/1-1))

¢
g(xt) 1-t

t]<1

for Laguerre polynomials, establish the

following recurrence relation : - 10

mL,,(x)=Cm-1-x)L,_1x)-(m-1DL,x)
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(7T) AT FYTR H YA Bk AT T GHE
y”+4y +3y=0, y(0)=3, y(0)=1

i g1 hifvw |
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mL,x)=2m-1-x)L, _;(x)-(m- DL, (x)
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