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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
December, 2011
PHYSICS
PHE-14 : MATHEMATICAL METHODS IN
PHYSICS-III
Time : 2 hours Maximum Marks : 50

Note : Attempt all questions. The marks for each question are
indicated against it. Symbols have their usual meanings.

1. Attempt uny five parts : 2x5=10
(a) A matrix A is not hermitian. Show that
i(A—A") is hermitian.
(b)  Obtain the eigen values of the real symmetric

matrix.

b S

i
o = O
R
o o o

() g jkisa totally antisymmetric tensor with
respect to all pairs of indices. Show that
€k A A = 0 where Aj is a vector.
(d) What are the requirements to be satisfied
by the elements of a set G={x, y, z, ... } to
be called a group ?
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(e)

(6

(h)

Show that f (z) =z—z* is not an analytic
function.

Locate and name the singularities of the

function f (z) = (z—a)2 .

Determine the Laplace transform of a + bec!.

Define the Fourier transform of a function.
Using this definition, obtain the expression
for the Fourier transform of an even
function.

2. Attempt any two parts :

(@)

(b)

(©)
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Write down the matrix of coefficients of the
equation 5x°—4xy+2y2=12. Calculate its
eigen values and use the diagonal matrix to
write the equation in new variables.

Define symmetric and antisymmetric
tensors of rank 2. Show that a symmetric
tensor A;; remains symmetric under
coordinate transformations.

Show that the cube roots of unity form a
cyclic group under multiplication.
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Attempt any two parts :

(a) Evaluate the integral

Z
e .
q; ———— dz over acircle ¢ of |z| > a
¢ 2 -4

(b) Evaluate J.Ow 22dx

X241

() Obtain the Taylor series expansion of

1
fz) = . abut z=2.

Attempt any one part :

(a) Calculate the Fourier transform of the
function f (x)=e~ 7 k.

(b) Use Laplace transform method to solve the
initial value differential equation

dy  dy
Y 4% y4y=4
dx? dx y

with y(0)=0, y'(0)= -2.
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5.  Attempt any one part :

(a)

(b)
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The Bessel function for a +ve integer n is

given by

L © Lk 1 x 2 k+n
]n(k)—-kgo( 1) W(EJ

Establish the recurrence relation

g T (X) = Jpe1 (X) = T} (x)

Expand the function f (x)=x? in a series of
5+5

the form Y, A, P, (x). Hence, evaluate

n=20

) 1
the integral j—l x? P, (x) dx.
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(d)

()

(f)

(8)
(h)

I G={x,y, 2, .. | % U FeaH & forQ
S ST e o # we B §
firg o i -
f(2)=z—z* T favaifoer wem =& 81

5 ! fafasar 1 fraftor ¢

ze®
()=

(z~a)
IR 3HHT YHR =@l |

AT a+ be! T T TR TRepierd i |
ﬁ%@rw%iﬁﬁﬁmﬁqﬁwét 39
TRATHT F ST H, T Fer & g B
TR 1 ST YT e |

2. FHIFG ATTH :

(a)

(b)

(c)
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FHIHTOT 532 — 4xy +2y2=12 % TONH]
TegE fafan| so% o o uftefm &t
AR ool sTegE 1 SWE wF THE @l
U= H fod | ,

Fife q a1 wEfE SR vt o w5
R fod | fag Y fR ww wwfim aww
A;; Tt wfeeoll & et wwfie e 1
fos = &6 TR & o 1 & e, =%
8 991§ |
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3. 3#?37 YT H

(a) Trafafaa wmea #1 aftwe =1 5
§, 55— dx A2t

() Trefafas waa w1 97 9fwed # 5
JOC 2dx
0 x241

(© z=2&FFMf(z) = ﬁmém IH TR 5

Tl i |

4. FHIETH GATH
(@) WM f()=e M w PRI TIR TR 10

b) e s fafy @ s Feafafaa ek 10

M 3THc GHEI0 6l B Hi
27 4% v4y=4
dx2 dx y

St y(0)=0, y'(0)= -2 Tl
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(a) o[ 9ulF 1 ¥ AU Swer wer - .

oC

Jn(x)y="Y (-1) 1 (x)z k+n

k=290 k!(n-|-k)! 5

1 3T R Freffan gt d6 wfm
=

_g Jn (x) = Ju4a (x) = ];11 (x)

(b) fix)=x?H JER i A, P, (x) F &9 I
n=290 5+5

gt § wifww| ewwE, FrAfafad goea
iR #Y :

1 2
J. 1 X P?’Z (x) dx.
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