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PHYSICS
(Honours Core)

Paper : PHY-HC-4016
( Mathematical Physics—III )
Full Marks : 60
Time : Thrée hours

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

1. Answer the following questions : 1x7=7

(a) State Convolution theorem on Fourier

transform.
(b) Define simple pole singularity.

(c) What is residue of a complex function ?
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2. Answer the following questions : 2x4=8

‘ 1
(d) Prove L{1)==, S>0, using definition _
S (a) Find the Inverse Laplace transform of

of Laplace. transform. ; S
| S2+1
(e} What is the value of beta function
Bz 1) (b) Prove J‘f(t)c?’(t——a)dt=-f'(a).
() Which of the following functions is (c) Obtain the Fourier transform of the
: B 5 S (s X a0icx <l
analytic everywhere ? function TGS thantRe -
(i) lz| i (d) Write about the geometrical
representation of sum of complex
numbers.
@ z1
3. Answer any three questions of the
(i) ReZ following : 5x3=15
(a) Using Cauchy’s residue theorem,
(iv) Sinz

evaluate T F(x)dx.

—ac

p ,ar
(g) Evaluate OERAT
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(bp) Show that the sum function of the
li
integral formula is E[f(x +0)+ f (x-0)]

corresponding to the function f (x) in

the interval O<x<1,

(c) Find the Laplace transformation of the

function; F(t)=t", -n=0;1,2,3,......-

(d) Define symmetric and antisymmetric

tensors with examples.

(¢) 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

{a} (l) Express the Complex number
(L+2i)/(1-3i) in r(cos@+isind)

form. 4
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() (i)

(%)

(c) ()
()
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Using the method of residues,
]5 dxies 72
show that 0x4+1 A 6
Find the value of the integral
1+i 3
_[ (x—y—:x )dz along real axis
0
from z =0 to z =1 and then along
the line parallel to imaginary axis
from z=11t0 z=1+1. 5
T de _
Evaluate : S “4sing using
calculus of residues. 5
What is Levi-Civita tensor ? Prove
_A913G 3
AB=), 2B, 2+3=5
i=1 j=1

Prove Cauchy-Riemann conditions
for analytical functions. 5
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(d) Explain co-variant and contravariant

tensors.

(e) ()

(i)
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Obtain Fourier’s series for the
expansion of f(x)=xsinx in the

interval — 7 < x < 7. Hence deduce

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

flx)=n-x, when O<x<7z . 2

Show that Kronecker delta is a

mixed tensor of rank 2. 4

(ii) Show_ that the
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function

f(2)=4(xyl) is not regular at the
origin although the Cauchy-

Riemann equations are satisfied at

that point. 6
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