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

December, 2016
Ol19a< - 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 : 5x2=10
(a) Define hermitian matrix. Show that the
3 1-i
matrix A = . is hermitian.
1+i 2 ‘

(b) Define symmetric and antisymmetric
tensors.

(c) Show that each element in an abelian group
is a class by itself.

(d) Calculate the residue of the function
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(e)

®
(g)

(h)

(a)

(b)

(c)
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Attempt any fwo parts :

Show that § ilzé— = 0 for a unit circle with
z :
centre at the origin.

Obtain the Laplace transform of 5 + 2 €3,

Determine Fourier sine transform of the

function

1, O<x<—1E
f(x) = 2,

T
0, -
x>

Using the Rodrigues’ formula for Legendre
polynomials

1 4d°
(2™) n! dx™
obtain the value of Py(x).

P,(x) = &% -1®

Determine the eigenvalues and eigenvectors
of the following matrix :

2 3 0)

3 2 0

0 0 1

Prove that the eigeniralues of a hermitian

matrix are real.

(i) Define a cyclic group. Give one
example.

(ii) Show that {1, -1} is a subgroup of the
multiplicative group {1, i, -1, — i}.

2

2x5=10

5

2

3



3. Attempt any fwo parts : - 2x5=10

| (a) Using the method of residues, evaluate the

eIZ

o2 1)dz, where C is
z° +

contour integral I

C
~ defined by |z| < 4.

(b) Evaluate the following integral :
2n

de
2+cos0

0

() Obtain the Taylor series expansion of cos2 z
about z = 0.

4. Attempt any two parts : 2x5=10

(a) Obtain the Fourier transforin of the function

1-x, 0<x<?2
f(X)_{ 0, x>2 -

(b) Determine the inverse Laplace transform of
s-3

s2—1

(¢) Solve the following differential equation
using Laplace transform method :

y' -4y =4e%, y(0)=0, y(0)=1
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5. Attempt any one part : 1x10=10

(a) Using the generating relation for Legendre
polynomials

gxt) = b =ZPn(x) ¢
1-2tx+t2 4t

derive the recurrence relation

(@2n+DxP ®=@+DP ,®+nP .

(b) Using the representation

1w =S ok 1 xR
nix _kZO'— k!r‘(n+k+1)(§)

show that

5 :
J =1f—— i d
y2 X) — sinxan
2
J = [— .
_y2 ® ‘fnx CoS X
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1. =8 g 9 Hifdw . - 5%2=10
(%) W& segg i e A |»ﬁ@l3ﬁﬁmﬁs
3T|3!{§A=( 3 lilJzﬁ?ﬂ%ll

1+1 2
(w) i o s 2 i o AR |
(M) Tag i % v e T =1 v@ |

WG Tigar e |
(U) W flz) = -2 & i oRERE
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(3) ©h @ A % o e Fg @fg W R,
firg ifore 5 § %:0.

(F) 5+ 23t T A TR JTH HIAT |
(8) frafifed ®em & FRA SALEIR frutfa
Hf -

1, 0<x<-g
f(x) =

0, x>
2

() ¥ wgedl & o A @
1

(2%) n! dx®

- %1 IFNT F Py(x) 1 AF TH T |

2. # g wm B ; 2x5=10
(%) frafifea smeqg % SgAmH IR JEEled
ﬁufh?raﬁﬁrq: . 5

2 3 0
0O 0 1
(@) fug #fm 5 A s F SmwEEE
IRt B 3 | 5

@ () wsha wg Hit TRem A | TH I
& | 2

Gi) frg ffm & (1, -1} oATHE T
(1, i, -1, - i} T TH ITAE ¢ | 3

P,(x) = &2 -)°
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3. #K g wm R | 2x5=10

4

(%) omaftre fafs =1 swm #, Feffea s
QUSRS 1 oA hiforg :
Iz dz, & C, |z| < 4 grT ahonfia R |
(z° +1)

(@) ﬁn%%aamwu@imﬁﬁq:

2

de
» 2+ cos0

0

(1) z=0 F AW cos2z & TR AW YaR 9
i |

. = 2 W i - | 2x5=10

(%) Ffafes vaa =1 ofd s ww it

1-x, 0<x<2
f(x) =

0, x>2
(@) frfafes wom #1 gopw TTom ®Yiw
Fuifa Hifse .
s—3
s2-1

() mmﬁﬁmwﬁnmﬁw&%ﬂ
AHTHA THIHWT g HT :

y'—4y=4e% y0)=0, y(0)=1
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5.

FE v W HINT | | 1x10=10
(%) P wgudl & o e Hey

g t) = e = E P, (x) t
J1-2tx + t2
n=0

w1 sEm W PEfales grgh @6 e
i

2n+DxP (®)=Mn+ P, ®+n P ).

(@) Frafafea freao ot IR R

2 2k+n
_N Lk 1 X
In(x) ';( Y k!l“(n+k+1)(2)
fag e fe
2 .
Jm(x)—\/';x-—smxaﬂi

2
Jd_1p®) = \/';x—_ COS X.

—————

- PHE-14 8 2,000



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

