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BACHELOR OF SCIENCE (B.Sc.)

Term-End Exainination

June, 2012
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 any five parts : 2x5=10
(a) Show that the following matrix is
hermitian : ‘
0 —i 0
A= 0 -1
0 i O

(b) Write down the quadratic form of the

following matrix :

a2 — ab
—ab b2

(c) Show that f(z) =22 is anaiytic throughout
the complex plane.
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(d)

(e)

()
(8

(B)

Vector C, is expressed in terms of vector A,
and Bj by the following relation.
Ck=ei]-k A; B; where €; j  1s a totally
antisymmetric tensor and i j k=1, 2, 3. Write
the expression for Cj.

az

Obtain the residue of —— atz=a.
(2 a)

Determine the Laplace trnasform of ¢ e#
Obtain the Fourier cosine transform of the

function :
f@)=C 0<x< T
2

Where C is a constant.
Using the recurrence relation for Besssel

functions, show that :

%J,, (x) =Ty (%) = Jpaq (%)

Jo(@)=~=TJo )

2.  Attempt any two parts :

(a)
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Determine the eigen values and eigen
vectors of the following matrix.

1)
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(b) (i) Show thatthe set of real numbers form 3
a group under addition.

(i) State the symmetries of an equilateral 2
triangle. '

(c) Show that the Kronecker delta function is a 5
mixed tensor of rank 2.

3. Attempt any two parts : 5x2=10
” cosx
(a) Evaluate | —=—dx
Xt 4

3Z
(b) Evaluate ?(Zz + g ) over the circle |Z|=4.

(c) Obtain the Taylor series expansion of sinz

— T,
about z= X

4. Attempt any two parts : 5x2=10
(a) Find the Fourier transform of the Gaussian

function f(x)= e_a2 12.

(b) Let F(s) be the Laplace transform of f{f) for
s>a. Show that F(s - ¢) is the laplace
transform of f (t) e for s > a+c.
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Solve the following differential equation
using Laplace’s transforms
d*x

dt

x(0) =x,

dx

dt 't=20

5.  Attempt any one parts :

(a)

(b)
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Using the representation for Bessel functions

i . » 1 X 2k-+n
Jn(x)=3 (-1 m(i)

k=0

Show that J;(x) + J5(x) = %]2 —(x).

Using the generating function for Legendre
polyriomials

1 o]
glx, t)= == 2 Bot"
Ji-2tx+ 2 2=

Show that :
(21 +1)xPn(x)= (n+1)P,, , 1(x) +nP, _(x).
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wuad.-14

fosm e (dta.)

TATd e
[, 2012
it faam
W.Uag14 : witfaet & wirete frfurai-mn
qag ;2 gue SYFTT 3F : 50
Tz : WW#/WW%WWW&QW?"/
gl 3 3797 Gy 37ef &)
1. FFgiad YTt . 2x5=10

(a) fog =i fw frfafea s sfifd &

(b) Fr=ferfEa sege i fgumdt woem w9 4 forg

? - ab
—ab b
(©) THG®HIF f(z) = 2 Q ity wvae W Avdfvs

71
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(d) Hfew C, 1 HiEw A, 3N B; % vl # frfarfaa
Hey g1 Frefaa forar smar ® -
Co=e; ¢ A B, 8 ¢, T ol gl

ijk ™y i
TR ijk=1,23 Cy& A fad |
az

(€ z=a W ——— & aRT= I HY|

(z— a)’

(f) te T ATH TR TRefAd Bt

(g) ™I :
f)=C 0<x< T
=0 x>§
1 i HIETEH TR W e, T8l C T (oemis
2

(h) 9 HAT & UG HaH
“ 1 () =y (1) =Ju1 (x) 1 IR A
fag :F 2 ] ()=~ Jp ()

2. aﬁ;‘aﬁmﬁ

11
(a) ﬁwf%r!‘"@ama{a(l 1]%31131’!'—1111?31‘11

M Figw o+
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b)) ) G s afos gomsi #1 ag=m 3
A F T TE B B
(ii)- e By #t |t gafafaal aand 2
) TEwsifsFRrmITm T AR 29T 5
fag T &

3. T YTH : 5x2=10
(@) Trfafaa Twssa &1 a9 siEfaa =% -

’ cosx
j2os dx
x4+ 4

-

(b) ﬁﬁﬁf@ammmqﬁa{fﬁaaﬁ:

¢ 3Z .
(72 +9) T CTH W |Z]=4 7|

(©)  z=Th% UR sinz 1 TR AVT TER 1 Y |

4. &I 9Tt 5x2=10
(a) TSENE BT f(x)= o= ¥ F FRA WA
T

(b) TEATFE $>aF fau fy) =1 e TR
F(s) &1 g @ s>a+cF AT, (1) et o1
AT R F(s —c) B
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(©)

5. @i UH HTH :

(a)

(b)
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4T FAq & R

o 2k+n
I SIPEPN 1 x
Jn(0) =2 (1) ki(n + k) (2)

k=0

1 3Tar T fag L

4
]1(x) +]3(x) = ;]2“ (x)-

AT FgYE % S e ¢

[e o]

g(x, )= et = Y B(0t"
1—2tx+t2  n=o0
e L

(2‘n +1)xPn(x)=(n+1)P, ,1(x) +nP, _1(x).

—
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