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2025 S
PHYSICS - 5
(Honours Core) 1‘ ne 154 /

Paper :
( Mathe.matical Physics—HI )
Full Marks : 60
Time : Thrée hours

. The figures in the margin indicate
full marks for the questions.

1. Answer the following questions: 1x7=7

(a) State Convolution theorem on Fourier

transform.
(b) Define simple pole singularity.

(c) Whatis residue of a complex function ?
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A s
(d) Prove L(l')—g, S>0, using definition

of Laplace transform.
|

(e) What is the value of beta function

p(z1) »

(/ Which of the following functions is

analytic everywhere ?
oNege L~

(iii) ReZ
(iv) Sinz

(g) Evaluate Jép Asq’ ;
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2. Answer the following quesfions: 2x4=8

Tl e
() Find the Inyerse riljap;‘k;afgf{ transform of
SHni ;}

=/

B Prove | S0 (E-a)dt=-r'(a).

(c) Obtain the Fourier transform of the

( ) x, O<x<l1
function flx)= 0, otherwise °

(d) Write about the geometrical
representation of sum of complex

numbers.

3. Answer any three questions of the

following : S5x3=15

(@) Using Cauchy’s residue theorem,

evaluate Tf (x)dx.

—C
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(b) Show that the sum function of the
integral formula is %[f(x+0)+ f(x=0)]

/\corresponding to the function f (x) in

(\C.OHEQG[
o

"_.

[c) ,Fmd the Laplace transformation of the

;S »
© S functlon F(t)=t", n=0,1,2,3

(d) Define symmetric and antisymmetric

tensors with examples.

(e} Show that in Cartesian co-ordinate

system the contravariant and covariant

components of a vector are identical.

4. Answer any three of the following

questions : 10x3=30

(@) (i) Express the complex number

(L+2i)/(1-3i) in r(cos@ +isin )
form., i

BO4FS 0188

(@)

o0
(i)
(c) ()
(1)
BO4FS 0188

Using the method of residues,

2

[ - 6
show that 0x4+1 R

Find the value of the integral

& ‘71+1' i
I (x —y—ix? )dz along real axis

0\
erm z=0 to z =1 and then along

the line parallel to imaginary axis

from z=1to z=1+1. 5

27
dé i
Evaluate g 5 _dsing = UsIng

calculus of residues. 5

What is Levi-CiVita tensor ? Prove
o L 3
AB= Z;Z 0+3=5

Prove Cauchy-Riemann conditions

for analytical functions. )
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(d) Explain co-variant and contravariant

tensors,

()  Find Fourier series for £ () in the
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interval (- z, m) where,
f(x)=7r+x, when -7 < x <0

)=t o when i<z 002

Show that ‘Kronecker delta is a

mixed tensor of rank 2 4
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=
/‘(R)‘
/ L_'

Show that the function
i (z)= \m;yl—) is not regular at the
origin although the Cauchy-
R.i,e'ménn equaﬁons are satisfied at

that poir_lt. e
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