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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2013
PHYSICS

Ourddu

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 any five parts : 2x5=10

(@) Prove that the eigen values of a Hermitian
matrix are real.

(b) Prove that a symmetric tensor Al remains
symmetric under coordinate
transformations.

(c) Show that Z? is analytic throughout the
complex plane.

(d) Determine the Laplace transform of tedt.

(e) Show that {1,—1,i,—i} forms a cyclic group
of order 4.

(f) Locate and name the singularities of the

Nz
(z+a)

function

(8 Show that: ] By(x) [Ro(x) + Pp(x)] =

G N

PHE-14 1 P.T.O.



2.  Attempt any two parts :
(a) Obtain the eigen values and eigen vectors

11 =
of the 2 X2 matrix (1 1). 2x5=10
(b) For the quadratic equation

2x2+4x y—y2=6 , write down the matrix

of co-efficients and diagonalize it. Recast
the equation in new variables and identify
the conic section.

(¢) Enumerate all the symmetries of an
equilateral triangle.

3. Attempt any one part : 10
(@) Evaluate the integral
on x2dx
0 (x2_a2)(x2*b2) a,b>0

(b) Show that

4.  Attempt any two parts : 2x5=10
(a) Calculate the Fourier sine transform of the
function

flx)=e™?* a>0, 0<x< o

(b) Using Laplace transforms, solve the initial
value problem

2

d°y 2 dy
—5-+w” y = cos wt =1Yo; =
a2 y ot where ¥ =yp at (4
att =0
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(b) wTemE waiaw fafy w1 I wT Efated

enfe A TOEn Y T A
2
d y+oo Yy = cos wt
dt?
. d
mt=owy=yo,d—f—vo 2
() Trefafed wa7 &1 A AT<E FIQ
iReferd &
{25+6}
54
5. I3 Uk Y &Y

(a) WSS IgIE H1 S Her Frefared @ -
g(xt)=—————=3 p, ()"}t
(1-2tx+£2)? n=0

e T -
2xp'y () +py (¥) = Py @) + Pl ()
(b) wfHe a@ﬁi’ %] Sk ®od EfatEd §

n=0
HAifeehal G :

je A(x)H p(x)dx = 2"n 1 /2 dn,m
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Find the inverse Laplace transform of

{25+6}
S

5.  Attempt any one part :

(a)

PHE-14

The generating function for the Legendre
polynomials is give by

1 0

Bl = =Y p, ()",

{1—2tx+t2} = ‘

<

Show that

2x p|n (x)+pn (X) = pln+1 (JC) + p'n—l (x)
Using the generating function of Hermite

2xt 2 _ < t"
polynomials €~ ~t = ZOHn(x)H
n=

Prove the orthogonality relation

“ 1
[ & Hy(x) Hyp (x) dx=2" n! +/250,m

—oo
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wuweE.-14

fagm waw (STt )

|Aid g
feawr, 2013
ifaer famm
Hrado1g . difaet § nfordg fafiat-mn
qHT ;2 qO2 3fermad 7% : 50
Fz: gut g HY TEF g7 F o 9% G few 1w &
yate! & o9 9T 37 &1
1. I U 9 HL 2x5=10
(a) Tag = for 5T oTTegR & SMgie A SRdid
ok
(b) fog = i e gafia TR AT fFewis ST
F ofefe wwfia war g1

(c) feand fo 72 Q¢ Wiy wwaet W fawaifis B

d) tedt F AT TR FTG FL

) feard & {1,-1,i,—i} FfE 490 TH =h1A
TR

Wz

(z + a)

I 19 =g |

=1 fafasaetl @1 frufto % sk

() i
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(g) fead fa
1

J‘ p, ()[p,(x) + p, ()] =
a}

[6: RS

2. T 9N HL 2x5=10

1 1
(a) 1= "mfquxZﬁlags[l 1)%341@?111?343?
A |iew < |
(b)  BIEd HHIHT 2x2+4xy—y2:6%11011?ﬁ5m

aTTege fafau ok suet fawo ifeg) 38 g
T # y&qa wifee IR garu fF a8 fFa vg
gfrese & frefad Far § |

(c) UH naTg fays =i 9ot gafafaar aand |

3. I TeH U H 10
(a) Trfafad gamra &1 A9 giefad i -
J'OO xzdx
0 (2—a?)(x2—b2) a,b>0
& 2r
() T J. 5— 4c056_ 3
4.  HIEE 9 RL: 2x5=10

(a) Tr=fafEd wem o1 BiE 9T SUE o #Y

flx)=e" ;a>0, 0<x<
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