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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2019
‘i‘_l
0180= PHYSICS
PHE-14 : MATHEMATICAL METHODS IN
PHYSICS-II '
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 a ’ﬁnitary matrix. Verify that

0 1) ‘
G= 0 is unitary.

(b) Show that the function w = z° satisfies the
Laplace equation.

() Calculate the residue of the function

zez

(z-a)®

(d) Obtain the Laplace transform of te2t,

.(e) ' Show that velocity is a contravariant vector.
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(f) Plot Laguerre polynomials

n

Ln) = i

X
A (xPe *) versusxforn=1.
n! dx® '

(g) Given that

29 . 1 - 2k+n
Inx) = kz: ) TarEsD (E)
=0

write the first three terms of Jy(x) and J4(x).

(h) Show that {1, -1, i, — i} forms a cyclic group

of order 4.

2. Attempt any fwo parts: 2x5=10

(a) Obtain the eigenvalues and eigenvectors of

the matrix

0 -i
P=
i 0
Show that the eigenvectors are orthogonal.

(b) Prove that the eigenvectors belonging to
distinct eigenvalues of a Hermitian matrix
are orthogonal to each other.

(¢) Enumerate all the symmetries of an
equilateral triangle.
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3. Attempt any two parts : ‘ 2x56=10 .

(a) Obtain the Laurent series expansion of the
’ 2
z

5 aboutz = 1.
(z-1*(z+3)

function f(z) =

ez

dz, where C is the circle
z(z+1)

(b) Evaluate §
|z-1| =3.
(¢) Evaluate the contour integral § 2% dz

around a unit circle about the origin.

4. Attempt any fwo parts : 2x5=10
(a) Calculate the inverse Laplace transform of
the function
F(s) = ——0 .
§°-4s-5
(b) Obtain the Fourier cosine transform of the
function
- O<t<a
£(t) =+ 2aa‘t O<t<2a
0 t>2a

(¢) Solve the initial value problem
y'+2y' -8y=0, y(0)=1, y(0)=8.
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5. Attempt any one part : . Ix10=10

(a)

(b)

PHE-14

Using the generating function of Hermite
polynomials

2 - t?
2xt -t _
e = E Hn(x)—n!
n=0

prove the orthogonality relation

b

2
I e H xH_(x)dx=2"n!Vns__

where &, is the Kronecker delta.

The generating function for Legendre

polynomials is

gx, t)=

S S Z P, (x) t°
Jl-2tx+t2 4=
n=0

Using this relation, obtain the recurrence
relation

2n+1xP ) =Mn+DP, & +nP,_ ().
Also obtain the value of Pé(x). 8+2
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(%) n=1% Ry R Tgwdt

eX dn

Lnx)= — (x"e™™)
n!

n

3t x & o9 e iy |
(5) Remm g %

J (%) Zw (- DK L X\

x) = - x

n k!F(n+k+1)(2]
k=0

Jo(x) 3 J,(x) % vE I 95 feafa |

(F) fag A 5 (1, -1, 4, -i} FR 4 = T
ThiT g AT R |
2. W g W T HIfIT 2x5=10

(%) Pt arreqg % SMgmE i argERew W
Hifse

0 -i
SN
fag v o smgivafen wifes € |

(@) fag fifie 5 ffd s & B Mgl
% TG SFEIeH TH-gW F U il B |
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3. ®IF g 9 g Ff 2%5=10

4.

() z=1% 9fd B f(z) = z?

(z - 12 (z+8)
T Avft yER T A )
e? . .
(@) j:z(“l)dz B qeaiwd  hife,  wEf

C,lz-1|=3®I g § |
(M) yEfeg & 3w g@ T SR T
§ze1/zdz HT qeai FT |

i g W B Hifr . 265=10
(+) B F(s)=2—6— 1 FYobd AT
§s“—4s-5
TR giewfea A |
(@) weH
[ r O<t<a
a
f(t)=42a_t 0<t<2a
a
0 f>2a
F1 GRA w1 () TR g Fifdre |-

(M) anfe 9@ awen A
y"+2y’—8y=0, y(0)=1,y’(0)=8

7 il |
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5. W gF WM T HiWC : 1x10=10
(%) &hife sgual % Fafafed s wom

2 tn
2xt -t _
e _E H,(x) =
‘ n=0

F1 37 = Afsran gay fag fife

2
I e H mH_®dx=2"n!Vns ,

W& 8, TR 6 R |
(@) W TGYQ! I T Ho (Aeferiaa @ :

1 o0
g(x’ t) = = Pn(X) tn
2 Z
;}1 - 2tx +t% L
W GEY H ITART W, TG ey
2n+1xP,x)=(n+1) P 1x)+n P, 1(x)

I I | Po(x) 1 AW off wea A | 8+2
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