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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2008

PHYSICS

PHE-14 : MATHEMATICAL METHODS IN
PHYSICS-iIHN

Tirne : 2 hours Moximum Marks : 50

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

ﬁ==

1. Atempt any five parts : 5x2=1C

(s} Obtain the characteristic equation and
gigenvalues of




{b)

{c)

d)

{e]

{f

()

b}

If %, and hp are two distinct eigenvahies of a

matrix M, show that the corresponding

) — — .
¢igenvectors X, and =, are linearly

independent.

Show that the element i in the group
11, i, -1, -i} 15 a class by itsell with
multiplication as the binary law of composition,

Locate and name the singularities in the finite
epfare of fiay = RELD

Z
Show that the set of all real numbers of the
form @ + 2b, where a and b are rational
numbers, form a group under binary operation
of multiplication.

Oblain ihe Laplace transform of the funchon
&' cos 2t.

Determine the domain over which the function

fiz) = ;i z+ ) is analyiic.

Determine  the Fourier transformm of  the
funetion

¢ x|l <«1

ﬁxls{u x| > 1

where ¢ is a constant.




{a)-

{b)

- {c}

Prove that the eigenvalues of a Hermitian
matrix are real, _ 3

Diagonalize the foliowing matrix -
5 4
A w
1 s
Show that the acceleration is a contravariant
tensor of rank B2, 2

Alternpt any fwo parts : 2x5=10

(a)

{b)

fe?

Find the residues of the following functions :

W flz) = 2333 at the pole z=a
(z ~ a)

, 1 .
{if) fla) = {m at z = ig

Using cantour integration, evaluate the integral

Lo

dx
'{[ x2 44

Evaluate the integral
2n

o
-‘! 5 — 4Bsir1&




Using the method of Fourier transforms, solve
it _ o)
ax? ot
fix, 0} = C 8{x), where C is a constant and 5ix} is

given that

tha equation

the delta function. 10
OR
() Obtain the inverse Laplace transform of L 4
35 + 2
s +55 46 5
(b) Soive the following differential equation using
Laplace transform method : 5
Y ~dy + 3y =0, Y0} =3, yi0) =7
Attempt any #wo parts : 2x5=10

fa) Show that P, {x} and Pr: fx) are orthagonal on
-1, 1}.

B The generating function for Bessel function is

giver by
1 <
glx, t} = exp [g{t - Ijj| = E Jn{x]l[‘”
e
Show that :

Jyeg) + ) = Z5 500




{c) The Laguerre's equation of degree n is given

by
xt, +i1—xH.n *nk, =0
Show that if n = k

[ ™ L0 L dx =0
0
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(m fag w1 fF e & & waeE R % ande -
TR 1,0, -1, -} F o = ug ot 2

(1) iy e ¥ B v S fafemand
fruffia Sifag st 399 W 98T
=Jn[z+i}

fa) = M

Z

fg}maﬁﬁa+ﬁb,aﬁqsﬁ-{bqﬁaq
A=, TH & g dae faw e
T W w #

() B gt cos 2t FT TTHH EYTE A HE

(F) =8 Hg Fd Hiag 0 W T
fiz m 2 favetlim & |

2% + 4

() P wem 1 Gfe wuiw IE S

PEO L SR
o x =1
W o TF 3R B o
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2. (%) fog ® f g arege & oM ARl
g g 3

(@) e sTeE & fewls #ifa - 5
5 4
A=
b

(ﬂ}maﬁﬁﬁﬁwﬁﬁzwsﬁrﬁaﬁ

I E 2
3. = g W W 2x5=10
(#F) FrfafEs % & safw o =+
0 fie) = {;_8;3 & IS z = a T

(i) flz) = —2—-5?, z=1ig T

() F2 WOEEH B w ge frefetaa
T A 9

() 7T T W A W &%
2T

J’ da
5w 4dsiné
I
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4. TR e fafy & v W gu e weEeT
B OEA R

°fit) _ offxt)
92 o

fear 7 ® f& fix, 0) = C 8ix), SR ¢ Frmis 2
FT 8ix) TeeT FAT B | 10 .

ALl

(%) P 1 =g ey S e 5
35+ 2

32+55+6

(E}Sﬁmmﬁfﬁ@ﬁﬁmﬂﬁﬁ?{ﬂﬁ

5
Y- dy + 3y =0, yi0) =3, y0) =7
5. FE ab W 2x5-10
@ fag W& P sk P (1, D W
wAfas §

(&) W TeH % AT S Se e o @ -

-

glx, 8 = exp E[z - %)] = ¥ g
T —n

fag & & .

Jn—ll[ rr+1|[le +d (X}
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(M) n W AT WUR WS #
xL +{1-xL +nl =0
g W nak® fm

fe* Ll dx=0
0
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