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2022
PHYSICS '
(Honours)
Paper : PHY HC-4016
( Mathemadtical Rh3§?93~7111 )
Full Marks : 6(

T1me | Three hours

The f' gures in the margin indicate
“* full'marks for the: questions.

. “Answer any seven' questlons of the
following : ks, LTI

(a) What is; the argument of
| (b) Express f( ) 2 in the form of\

- gl u(x, y)””(x’ ) 4’

(e) What is smgular pomt of an analyt1c
" function'?:

oo 1Y 1)1
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(d) Evaluate 5P AT,

(e) State the shifting property of Fourier
transform (FT).

() Find the residue of the complex
v

: -1
function f(z)= > at the pole z=1

z°+1
' ool
(@ Show that L(1)==,s>0.
Vsl oS

(h) - What is rank of a tensor? Give one
example of a zero rank tensor '

\(i)/ Deﬁne Fourler inverse. transform.

‘Write_the polar form of a complex
nurnber e SR

N

@ Answer any four of the followmg questions :
> 2x4=8

(a) - Check whether th e function log z is
\/ analytic or not.
(1-n/61)

(b) Plot the complex number e in

Argand diagram,
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(d) Evaluate 5P AT .

(e) State the sh1ft1ng property of Fourier
transform (FT).

() Find the residue of the complex
v

function f(z)=

at the pole z=i
z°+1

(g) Show that L(li)/:‘ ~js>0.

(h) What is rank of a tensor? Give one
example of a zero rank tensor ’

\(i)/ Deﬁne Fourler 1nverse transform

Write the polar for of a complex
nurnber B : -.,.

.

@ Answer any four of the followmg questions :
, ‘ 2x4=8

(a) - Check whether the funCtion log z is
\/ analytic or not.

'(b) f;iot Jthe. complex number el=7/61) in
Argand diagram.
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(c) Prove that the contraction of the tensor

Al is invariant.

v(;if Obtain the Fourier transform of the
function < |

(x) X;i- Q<2< 7
10, othermse

(e)- Usmg the _A,p‘ro;‘ﬁe‘rty~ of Levi-Civita Symbol
~ prove that Axé = —(B’xﬁ).'- : o

#i | " \/Hﬂ L[f(x)] f (s) then shc;w thatv"\,- -
. Lleax f(x)J=f(s—a)

(@) Evaluate the integral $ 2% around o
4+ ey UNQL circle,- i
‘.(h)/E)(pand the function

f (Z)‘§» about z=11in Taylor

senes up to two terms
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'3. Answer any three questions:of ‘the
following : sl 5x3=15

(i) F1nd the value of the integral
Iehi s (e RN pUAMEIEc PR R | b es el
_[ (x—y—ix
0
z=0 to' z=1 and" then along the line
parallel ‘to‘imaginary axis from z=1 to

=1 +1.

)dz, along\ _real -axis frorh

"tate and ‘prove’ Cauchy s” integral

(iii) tain the Fourier sine and cosine
«transform:of: the funct1on |

2 fels O<x<7z/2
f(x)—{— e

What ‘1S, Kronecker delta ? Show that it
'is a mixed’ tensor of rank 2.7 2+3=5

(v) ind the Laplace transform- of the

function f(z) = sinat.

(v)- Show that |2, -2, |=|z]|:|2]

and Arg(zl _zg) = Arg (z) + Arg (z,).
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and lowering of indices

.. e raising
(vii) Whatears Prove t that the raising and
- ofa eration of indices are

lowering tpeach other. 2+3=5

p-g
o
(@)
H.
0!
-
o
O
jeb]
("

c0SZ e C is an
(i) E_valuate Ef""“’ dz, wher

se glven by . 9x” +ay’ =
s integral formula.

, using
5

Answer any three vof the_ following
questmns ity Sieh el 31'0X3=30

| (@ () Show that if f (z) u+iv 1s an
analytic function and F = lv +ju
is a vector ,.then divF =0 and

culF=0 are equ1valent to
Cauchy-Reimann equations. 6

- (i) -State-and prove quotient. 1aw. of
tensors. e 4

: 'Th.e_: .:Lﬁ%pltace.: tran_s_form Of.-. Sin-st
W, \J} '
S%2%9 and the Laplace

S

transform of cos5t is 5’1’2'5’

“'Find the Laplace transform of

. 1s

5sin3t + 3cos5t using linearity
property of Laplace transform. =
Contd,
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@ Find the inverse Laplace transform
4S + S5 |

(s-17(s+2)

S

-(C) (i) 1f A, is a covariant tensor of rank

1, show that 22
2 DRt - 0x,,

is not a tensor.

3

(u) Prove the follow1ng 1dent1tles
‘ 2+2+3 7

- '(b) "5z'k km""o e s

- (d) ~State and prove Founer 1ntegra1
<_/‘theorem

€ @) ‘Using the method of résiduest
¢ dx =7rJ_2- ' e

show‘ ‘that
'[) x4 +1 .

(ii) Express the complex number
1+2i/1-3i in r(cos@+ ising)

form. 4
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y two of the followmg
contour integration :
9%2=10

| a2
(g) Solve the Wave equatlon %% =c’— 2xy
under the conditions that, y(x, 0)=0
y'(x,0)=0,x>0 and y(0,¢t)=t,
Lim y(x,t)=0,t20,
X [
@ () ~What is residue of a complex

function ? State and prove

Cauchy’s residue theorem.,
| 1+1+4=6
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{

(u) :Show ‘that:any contravariant or
~.covariant: tensor: of . the second
order can be resolved into
symmetric and antisymmeftric
parts. _ S iR 4

o it
o
74 Vi
3
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