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1. Answer the following questions : 1xX3= 3

(@)

(b)

Write the polar form of a complex
number.

State Convolution theorem on Fourier
transform.

Contd.

Prove L(1)= l, s >0, using the
s

definition of Laplace transform.

Find the Residue of the complex function

flz)= 12 at the pole z= 1.

1+2z

Write the law of transformation for the

tensor A™ .



gﬁ 2. Answer the following questions : I%5=10

(a) Find the modulus and argument of —3.i.

(b) Check whether the function f(Z)= ReZ
is analytic or not.

(c) Write the Fourier’s sine and cosine
transform.

(d) If L|f(x)|=Ff(s), then show that

L{ef(x)] = Fls-a):

e = =l . L] a Fal k| ——

(e) Prove that a symmetric tensor of rank 2
N(N +1)

in N dimensional space has

independent elements.
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gﬁ 3. Answer any three of the following questions:
o0x3=15

(a) Prove the Cauchy’s integral formula —

f(a)=% f(z) 4,
.?TICZ—(I

(b) Using Cauchy’s residue theorem, show

that —
[o-25-2
0 14+x% 2



(c) Find the Fourier transform of the

function —
() 1, for|x|<a
x) =+
0, for|x|>a

(d) Find the Laplace transform of f£(t),
where,

sint, O<t<nrm

f(t)zio, t > @

(e) What is Kronecker delta ? Show that it
1s a mixed tensor of rank 2.
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4. Answer any three of the following questions :

(a) (1) Obtain the Cauchy-Reimann
conditions for the function
f(z)=u+iv to be analytic, in a
domain, u and v are functions of x

and y. Are the conditions
sufficient ? 6+1 =7



(i) Expand the following function in

Taylor series :

1

f(z)=z+l,aboutz=1. 3

(b) Evaluate the following integrals using

calculus of residues : 5x2=10
_ +© SN X
p J,
27 dd

() Io 5—4sind

Ew (c) Using Fourier transform, solve the one-
] dimensional heat flow equation

2
oulx,t) o “(z’: t), x>0, t> 0, subject to
ot 00X

the conditions —

(i) u(0,t)=0

1. Dexzl

.o }O .
(11) u(x,0) 0, x>1

(iii) u(x,t) is bounded. 10



(d) Evaluate the following inverse Laplace

transforms — 4+6=10
5 g s

. 1| s

1 |

SO YAey-3

. |__4P+5

() (P-4)%(P+3)

(e) (1) What is Levi-Civita tensor ? Prove
that 0;; €;x=0. 2+1=3

(i) Prove that

= 3 3
A-B=) = 4AiBjdy . 3
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(ii) Prove that tensor of rank 2 could
be written as a sum of symmetric
and asymmetric tensor. 4



