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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2010O
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.

	

A =[

4—i	 2	 5
2	 3i	 0

—5+i 8-9i 2

Calculate the eigen values of the matrix :

1	 0	 21
0	 1	 0

	—3	 0	 0

1	 P.T.O.PHE-14



Define symmetric and antisymmetric
tensors of rank 2.

Show that the function,

f (x, y) = 4xy — 3x + 2 is harmonic.

(e) Determine the residue of :

1

z2 +a2 )2 at z = is

Determine the type of singularity of the

1
function : 1— ez

Obtain the inverse Laplace transform of the

3s+10 
function : 

s
2
 —25

(h) Obtain the Fourier transform of the
following function.

{0	 ; t <0e, 
ot ; t > 0, wo>0
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2.	 Attempt any two parts :	 5x2=10

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

-714
(ii) Define a contravariant tensor and 	 2

covariant tensor of rank two.

Verify the Cayley-Hamilton theorem for the 	 5
matrix

n sine	 costae-i°

2 cost9eig5	-sine

(c) For the quadratic equation.	 5

3x2 + 8xy - 3y2 = 5, identify the conic
section using the method of matrix
diagonalization.

3.	 Attempt any two parts :	 5x2=10

(a) Show that the contour integral

dx 11"

0 X2 +I 2
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Evaluate the integral

z2 +1 
(z_1)2 dz around the circle I zl = 2

Obtain the Laurent series expansion of

ez

(z+1)2 about z= —1

4.	 Attempt any two parts :	 5x2=10

Solve the initial value problem

y" —4y = 4e21, y(0)=0, y'(0) =1

using the Laplace transformation method.

Obtain the Fourier Sine transform of the
function :

0 < x < K/2
f (x) ={ 1

0	 x > 7r/2

(c) Obtain the inverse Laplace transform of

4
(s+ 1)(s+2)
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5. Attempt any two parts :	 5x2=10

Evaluate the integral

x	 (x) Pn (x) dx

Using the generating function for Hermite
polynomials :

g(x,t). e2xt–t2 - 2,	
tnHn(x)____

n=0	 n!

Obtain the orthogonality relation.

4-e.°	 2 = 2n wir112
e—X Fin (x)Hm(x)dx

-00

ff n = m

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

Jm (x)= I	
2k+m

(-1)k k!F(m+k
1	 	 ( x )

-i-1) 2
k=0

Establish the recurrence relation

im( x )- —dx im( x ) = Im+i(x)
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[4-i	 2	 5

	

2	 3i	 0

-5+i 8-9i	 2

31TRff

1	 0 2

0	 1 0
-3	 0 0

*317491:119 41kct)
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WE 2 t1:111 1:17	 31141,111:1ff 	  tffT10517

*et I

f (x, y) = 4xy - 3x + 2 .511,1 -gt t I

1 
	 (z2+a)2	z = is ITT 31-417TE 311:1

ftg-ifftfm 1:F	 14. ff-4317T	 11T7

1

1 — e`

F-1 4-1 ro	 	 (1	 1W,1	 t,•Liidt TfTli

3s + 10 

s 2 - 25

	th-07 . 1 17107 fi4int 111E	 :

0	 ;	 t < 0
f (t) =	 — te	 ;	 t	 0, 6)0)0

2.	 iTirf	 I
	 5x2=10

(a)	 (i)	 rkirg ft Oft ai-Pp-t	 aTr4-49-1TM	 3

VTrff 3 	 vft	 	

(ii) 	 2 t 	  ath icrARciciT	 -ccR 	 2

tri-prri-Erff

PHE-14	 8



F-1‘-ircifigct 3TTaLT	 	 	 5

"1 :

h[sine
2-

cosOei0

cos° e-i0

—sine

3ray fa--*--Erfff 	 t4) 4 1 ct) t	 ffT-47	 5

form 	

3x2 + 8xy — 3y2 = 5 rchti k 1 1)

fi ricrd cfvtd 1 t 1

3.	 et)	 t
(a)	 tios	 clecc,t witcho

cc,
UX Tr

2x2 +1

5x2=10

	(gd 	 	 qicbroci	 :

Z2 +1 

(z-1)2 d z	 C .1-U z J = 2 t

z= —1	 (z+e	 1)2 	 • 51 tilt 3111i
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4.	 	 t WITT ct :	 5x2=10

(a) -17rFf tc041CR 01 4 1\	 31rk--grra.

TriTt:zrr	 -1 chl I

y" —4y = 4e2t, y(0)=0, y'(0) =1

	 	 rTEr7 tcNtlicit	 :

1	 0 < x < 7112
f(x)=

0	 x > rc/2

P-1 4-1R1FOCI	 ''c11	 C1R1R1 tco-lick TA

4

(s+1)(s+2)

5.	 ITTTT	 :	 5x2=10

(a)	 F-H--irortg o ti 1-11 c11C1	 14TA 511H	 :

x Pn_ 1 (x) Pn (x) dx
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(b) "Oa	 \Tiich	 :

t—t 22x
g ( x, t ) = e =	 Hn(x)tn

n!n=0

	

5141 4 f chta F, 1-14--irofig cr 	 Tt4z.i

±e°	 2 = 2n n! K1/2e—x Hn(x)Hni(x)dx
-00

n = mt I

(c)	 -5FRITT 	  3th	 m cii *q-•• Lhrii

	

1	 	(x)2k+m

Im(X)	 (_
1 )k

k!F(rn-i-k+1K 2 )k=0

F-1 1-1RIF(.11	 #4q	 ftr4	 :

±1
x
- /m( X ) = Jm+1(X)

d
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