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(Honours Core)
Paper : PHY-HC-4016
( Mathematical Physics-11I)
Full Marks : 60
Time :_Three hours
The figures in the margin indicate
SJull marks for the questions.

1. Give short answers to the following
questions : 1x7=7

(a) Find the principal value of i'.

(b) Define a multiply connected region in
complex plane.

. 1
(c) Fi{ld the value of L 1{ } for

S>a.

Contd.



(d) What does the equation |z-i|=2

represent ?

(e) State convolution theorem of Fourier
transform.

() Write the transformation rule for a

covariant tensor of rank two.

(g) Plot the number e(l'"'%). <

2% An_swer the following questioﬁs: 2x4=8

=4 S
B
LETE

=

(@) Define simple 'ﬁo\lé\e‘uiduessential

singularity. R

(b)) Establish the shifting property‘pf

Fourier transform.

it et
(c) Find inverse Laplace transform of t:2,
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r.derivative of the function f(z) =’smz |

(d) Show that the number of independent

components of a skew-symmetric tensor

R C R

of rank 2 in n-dimensional space is

n(n-1)
Ty

Answer any three questions of the
following : 5x3=15 “

(a) ngck the analyticity and hence find

3 S {f‘"i'\';‘; SRR e bR
(b) Find the value of the integ
e B S
e - Ty S R

~ »
-




RN S

i i ine transform of a
% zﬁgﬁgf di%i:;rb?ne (i) Show that |z, +2,|<|2 |+]|2;]
3

< 4 J 5
cosxct,0st<— (iij) Give Laurent series expansion for

O Fa function f(2). Dt

8|-‘~|8

(b) () What are symmetric and
antisymmetric tensors ? Show that
(d) Evaluate : doy every tensor can be expressed as
the sum of two tensors, one of o
L[ (s+1) : which is symmetric and the other
RV antisymmetric in a pair of c
s?(s+2)° A 2 e
ke .Yanent or contravarient m_chces

(e) Define Levi-Civita symboi in three
dimensional space. Show that

(A X é),- =& Aj By : 2+3=5

4. Answer the following questions : (any three)
, 10x3=30

(@) () Prove Cauchy-Riemann conditions

for analytical functions. What is

the sufficient condition for a
function to be analytic ? 4+1=5
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(i) Find the inverse Laplace transform 2t g

of . (it} o S+4cosf :
6 3+4s 8-6s 3
2s-3 932 16 16s2 +9 S (/) () The Laplace transform of
. : S
(d) Find the Fourier tra‘nsform of sin3t=—— and the Laplace

f() 1 x ,|x|<1

Jx[>1

(e) Evaluate any two of the following
integrals : 5x2=10

£ sinx

() =
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