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BACHELOR OF SCIENCE (B.Sc.)

t Term-End Examination
iy June, 2010
O - 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

(@) Write down the complex conjugate and
transpose of the matrix.

4—i 2 5

A=]| 2 3i 0
-5+i 8-9i 2

(b) Calculate the eigen values of the matrix :

1 0 2
0 1 0
-3 0 O

PHE-14 1 P.T.O.



(©)

d

©

®

(8

(h)

PHE-14

Define symmetric and antisymmetric
tensors of rank 2.

Show that the function,
f(x y) = 4xy — 3x + 2 is harmonic.

Determine the residue of :

1
(22+a2)2 atz =1a

Determine the type of singularity of the

1
function: T %
u n 1_ o

Obtain the inverse Laplace transform of the

p ) 35+10
unction : ——52 _o5

Obtain the Fourier transform of the
following function.

0 ; t<0
f(t)_{e‘“’ot; t 20, wp>0



L

Attempt any fwo parts : 5x2=10

(@) (1) Show that the eigen vectors belonging 3
to distinct eigen values of a hermitian
matrix are orthogonal to each other.

(ii) Define a contravariant tensor and 2

00477

covariant tensor of rank two.

(b) Verify the Cayley-Hamilton theorem for the 5
matrix

5| sin@ cos@e?.
2 cosfe'?  —sing

(c) For the quadratic equation. 5
3x2 + 8xy — 3y? = 5, identify the conic

section using the method of matrix
diagonalization.

3.  Attempt any two parts : 5x2=10

(a) Show that the contour integral

J“” dx =«

0 ."(724'1—E
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(b) Evaluate the integral

2241 i
f (2_1)2 % around the circle |z| = 2

() Obtain the Laurent series expansion of

z

e
m about z= —1

4. Attempt any two parts : 5x2=10
(a) Solve the initial value problem
y'—4y = 4¢%, y(0)=0, y'(0)=1
using the Laplace transformation method.

(b) Obtain the Fourier Sine transform of the
function :

1 O<x<mxm/2
f(x)=
0 x>mx/2

(c) Obtain the inverse Laplace transform of
4

(s+1)(s+2)
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5. Attempt any two parts : 5x2=10
(a)  Evaluate the integral

1

jx Py_q(x) P,(x) dx
-1

(b) Using the generating function for Hermite
polynomials :

2 xt—t2 . t"
glxt)= e = 3 Hy(x)=
n=0 ni

Obtain the orthogonality relation.

+o0
I s H,(x)H, (x)dx =2" nix¥?

—00
ifn=m

(c) Using the Bessel function of the first kind
and order m :

B oo o 1 X 2k+m
]’"(x)_,g;)( b k!r(m+k+1)(5)

Establish the recurrence relation

2 () = (1) = T (3)
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(a) '#GWWWWSW qeor giad
fad

4~—i 2 5
A=]| 2 3i 0.
-5+i 8-9i 2
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() 2% wafi oIk sranfim S ) IR
H |

(d) Te@mE f& wem,
fy) =4xy — 3x + 2 JHART R

1
(e) e (Zz+a)2 Wz = ia T AL T F

¢ frmafaf@gs w7 7 fafas@ar &1 9@

1
1—e

Ei'ﬁﬂi:

~
<

(g) Trfafea v &1 o T TR W

. 3s+10
w: s2—25

(h) Tr=fafeas wea &1 gRe w9 @

0 ; t<0
flt)= {e_“’ot ; t20,w>0

2. IS U R 5x2=10
(@) () foag=ifFahiE aege & fim gl 3
F T AR Wiew T g F ula
SUEERGE]
(i) Ife 2 & wyufEd iR yfaafed TR 2
i g i1

PHE-14 8



(b) frafafes smege & foq a-dfees g 5

et
alsind  cosge™?
ELom%“’ —siné J

() egE fasolA fafy s T F@d grease i 5
feema weiew ‘
3x2 + 8xy — 32 = 5 fFg vig wi=e =
frefta e R

3. i3 U R 5x2=10

z+1d .
?szcqmn = 2%

y4

(z+1)?

F AR U JER I
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4., HIZE UFT R : 5x2=10

(a) T TR AR HH (A sfe-wm
HHE & 7 H

y' =4y = 4%, y(0)=0, y'(0)=1
(b) Frefafed e #1 GRY T o\ &

1 0O<x<unm/2

f(x)={0 x> /2

(c) Tr=fafad we #1 kA dTa™ ®9@ IH
H

_ 4
(s+1)(s+2)

5. hIS ar | & : 5x2=10

(a) TrAfAREd So@Re H1 A 9 H

1
jx P,_q(x) B, (x) dx
-1
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() e T ¥ fer o e
g(x,t)= ezxt_t2 = ioHn(x)%

1 ¥ R g, Freferfa wifa deu
=y

+o0
J e__xz H, (x)H,, (x)dx = 2" nixl?

—0

'q’FQn = m%‘
() WM R iR e m AT IS B

i - o 1 i2k+m
Im(x)—g 1) m(z)
3 freafefi wriafa s 1 firg 3

d
—r;cl]m(x) - Z;]m(x) = Jm+1(x)
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