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| PHYSICS

( Honours Core)
Paper : PHY - HC 4016
( Mathematzcal Physzcs—III )
Full Marks 60
4 T1me Three hours
" The figures in the margln lndzcdte
full marks for the questzons
i Answef_"the" followmg questlons l'?<7=7 |

(a) .‘What is the smallest pos1t1ve 1nteger n
. for Whlch [i-kl]_l '.3

(b) What is Argand dlagram Py

(c) State Taylor’s theOrefh'.

Contd.



(d) State convolution theorem-of Fourier

transform.

(e) - Name any two branches of physics

where tensors are a.p,\plied. o

() Find the Laplace transform of the
" function f(f) =1 s

“(g) Write down the conditions for eédstehc'e’

- of Fourier transform o

2.7 Answer the following‘-qués"‘cionsi:“f . 2x4=8

" (a) Express the followin_g c-:omplé}v{‘nur‘n}'aérr

in polar form and plot in Argand

diagrafn
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(c) Check whefher the complex function

1
f(Z) =5 is analytic or not.

(d) Prove that ;6 = 0.

Answer any three questions of the

following : - : 5x3=15

(a) Show that the real and imaginary parts

of the function w=logz satisfy the
Céuchy—Riemann equations when z is

“not zero. Find its derivative. 3+2=5

: (b‘)‘ Define Fourier transform of a function

f12): Find' Fourier transform of g-x*/2.

- What is your inference ? 1+3+1=5

W LAY D)
(c) Evalute g (z 2 )dz , where. C is upper

(b) Find Laplace transform of the, function f half of the circle |z| =1. What is the
F(t)=3e% +5t* —~4cos2t: > I value of this integral if C is the lower

- B
: i half of the above circle ? 3+2=5
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(i) Find the first three terms of the

Taylor series expansion of the
complex variable function

(d) Using ‘La>place transform, find the

solution of the initial-value problem

 y"+9y =6co0s3t, y(0)=2, y'(0)=0 1 ’
| : f(z)= 7.4 about z=-i 4

(e) What are raising and lowering of indices

- (b) Evaluate the following integrals using

calculus of residues: (any two)
5+5=10

of a tensor? Prove that the two
operations of raising and lowering the
indices are reciprocél to each other.
- : ‘ ~’é“';3=. £ o y
: _5 : 1

.‘ (l) _~f__(l+x2)2 o

4. " -Answer ang_} three of the foHoWiﬁg questioné

| ’ : 5 10X3=30 e L e L g

(@) () Obtain the Cauchy-Riemann SR _ _

: : .conditiqnéﬂ’ for the _'funcfi_on‘ ek T

f(z)=utivto be ‘én‘,.apély'tvi‘_c’ i (i) j%fdx
-function where u and v are the o

e functions of x and y. Are the “(c) - State and prove Fourier integral

conditions sufficient ? -5+1=6 . theorem.
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rem,t i T n @ ; Find the inverse L’aplace.transform

(d) (i) Applylng change of scale theo
Sfndii ik N\

282 -4 , :
(s+1)(s-2)(s_3) , 6

Lsin3t). 2

(ll) 'By the Laplace transform method"‘
'develop the formal solut1on of the

(ll) State and prove the first shifting

: property of Laplace transform. 4
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.'(iii) A covarlant tensor has

3 cornponents XYy 2y‘,_z2

covarlant components m‘

SN sphencalxcoordmates.‘
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