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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

June, 2020
- PHE-14 : MATHEMATICAL METHODS IN
PHYSICS-II

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt all questions.
(i) The marks for each question are
mdwated against it.
| (353) Symbols have their usuél meanings. |
1. Attempt any ﬁue parts : 2 each
" (a) Show that the matrix:

u-(5 %)
t 0
is both hermitian and unitary.

(b) Obtain the Laplace transform of the
function f(t) = ¢.
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Show that :

~—=giNZ = CcO8
dz

Using Rodrigue’s representation for

Hermite polynomials :

H, (x) = (-1)" 2’ -éix-%(e-xz)’ ,

determine H, (x).

Determine the domain over which the

2
function f(z) = > 22+ 5 is analytic.

Write down transformation law obeyed by
the components of (i) a contravariant
tensor of rank two and (ii) a mixed tensor

of rank twa.

Does the set of all non-negative integers
©, 1, 2 §,........ ) form a group under
addition ? Explain,
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Obtain the Fourier transform of the
function :

1, 0<x<>Z
flx) =

0, Jt:>E
' 2

Attempt any two parts : 5 each

(a)

®)

(©

Determine the eigen values and the eigen

vectors of the matrix :

A =] cos® sin6
|l -8in® cos®

Show that the dot product of two 3-D

vectors is a scalar. -

State the four conditions to be satisfied in
order that a set G = {x, y, z......... 4 endowed
with a binary: law of composition of its
elements forms a group.

Show that the set of all non-singular

square matrices of order n form a group

under matrix multiplication.

P.T.O.
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3. Attempt any fwe parts : 5 each

(a)

(b)

(©

Obtain the analytic function whose real

part is :
u{x,y)=e*cosy

Calculate the value of the contour integral,

'ﬁ zdz
¢z -2){=* +9)
where C is a circle defined by |2| = 4.

Obtain the Laurent series expansion of the

08 2
¥4

funcﬁon ¢ in the neighbourhood of the

singular points and calculate the residues.

4. Attempt any two parts : | b each

(a)

(b)

Obtain | the Laplace transform of
tcospt,p 0.

Calculate the inverse Laplace transform of
the function : -

s+1
F(s)zss+sz—63
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(¢) Obtain - the Fourier. transform of the

function : :
1 |x|<a
£(%) B {0 lx} > a
5. Att;enipt any one part : 10

(a) Write down the Legendré differential

equation.

Hence prove that for the Legendre
polynomials of nth order P,(x) and mth

order Pm (x) :

f

:Pn(x)Pm(x)dx =0,if m#n.

(b) Bessel function of the first kind of order m
18 represented by :

Im () = i (—l)k k !I‘(m1+ k+1) (_’é)gkm

P.T.O.
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s+1.
Fs) = s3+s - 68
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(7)) WeH :

- -_ 1 |x|<a

f(x)= 0 |x|>a
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