No. of Printed Pages : 8
BACHELOR OF SCIENCE (B.Sc.)

L P

PHE-14

Term-Endv Examination
December, 2018

PHYSICS

PHE-14 : MATHEMATICAL METHODS IN

Time : 2 hours

PHYSICS-lII

Note : Attempt all questions. The marks for each question
are indicated against it. Symbols have their usual
meanings.

1. Attempt any five parts :

(a)

(b)
()]

@
(e)

PHE-14

Deﬁne Hermitian matrix. Show that the
0

matrix A=[
i

-1
0] is Hermitian.

Define symmetric and antisymmetric tensors.

Show that each element in an abelian group
is a class by itself, '

Show that the function w = z3 is analytic.

Locate and name the singularity of the

gin z2

z

function f(z) =

1 P.T.O.
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5x2=10



®
(2

(h)

Obtain the Laplace transform of cos pt.

Using the Rodrigues’ formula for Legendre
1 d°

(x2 - 1",
28 n! dx™

polynomials P (x)=
evaluate Py(x).

Plot Bessel functions of the first kind and

orders 0 and 1.

2. Attempt any fwo parts : 2x5=10

(a)

(b)

(e
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Determine the eigenvalues and eigenvectors

of the following matrix P :

2 -2 0
P=(-2 1 -2
0 -2 0

Verify Cayley-Hamilton theorem for the
matrix M :

1 2 3

M={2 -1 4
3 1 1

Show that set {1, o, ®?} forms a cyclic group
of order 3 under multiplication, where o is
the imaginary cube root of unity.
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3.

'40

Attempt any fwo parts : | 2x5=10

(a) Using the method of residues, show that
2n

do _ﬁ
5—4cos6 3

0

(b) Obtain the Taylor series expansion of sin z

about z == .
2

() Evaluate the integral

§’ 3z
(z2 +9)

over the circle |z| = 4.

Attempt any fwo parts : | 2x5=10

‘(a) Calculate lth;vLaplace transform of t%e'.

(b) Calculate the Fourier sine transform of the
function-

fx)=e®* a>0,0<x<o

(c) Solve the initial value problem using the

method of Laplacé transforms :

Y -2y —8y=0; y0)=1,y(0)=7
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5. Attempt any fwo parts : 2x5=i 0

(a) Using the generating relation for Legendre
polynomials

gx, t) = - Z P,x)t"?
,/1 — 2tx + t2

n=0
obtain the recurrence relation

@n+1)xP,x)=m+1P;®+nP, 1(x)

(b) Use Rodrigues’ formula for Laguerre
polynomials to generate L,(x).

(¢) The expression for Bessel function of the
first kind and of order n is given by

el 2k+n
- _ Dk 1 x
In®) g( b k!l-“(n+k+1)(2)

Show that

x-n[fx- {ann(x)}] =Jy 1(8).
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dt.e=.8.-14

o wmae (FfLew )
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fewrR, 2018
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T 2§ | SIFHTT 3% : 50

Fie: aut yeT FIC | 3% I97 F 37F IGF G 2w 7T
& | ydiwl @& ar93 grr ord § | :

. P g W SR 5x2=10

(%) Eﬁﬁmﬁqﬂw?ﬁﬁmlﬁzm%
s gy A - (1 ';)

(@) wufia sk wfi-emfia 2= S gftam @i |

(M) g AR & e w w1 WDF mEE
WA TR |

(w) frg Hfreg s v w =23 IifRs 2 |
(3) weH f(z)—‘smz aﬁﬁﬁmﬁuﬁaaﬁﬁq

3 3IGHT T Jd1ET |
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(F) B cos pt T AT FIR Tt FIRT |

(@) IR wgwdl & fore A

n
P,(x) = 1 d g2 10 o s w
: 2" n! dx™

Py(x) &1 Yo HINT |
() T 3 1 Al I T YHER F 6 G
¥ e Eifm |

2. W g WA hR : 2x5=10

(%) Fefifea seg P % omgwm 3R
mEiEfen yma Hifv '

2 -2 0
P=|-2 1 -2
0 -2 0

(@) g M % fou e wiw wofia
1 2 3
2 -1 4}
3 1 1

(m) mm%ﬂﬁﬂ{l,m,mz}ﬂﬂﬁ%m
F 3 FH Th THA TG B, el o THE H
Fftrenieya T @ # |
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3. @ 2 W E BT 2x6=10
() Iafdme faftr &1 v = firg fifte %

2n

do =E
J 5-4cos6 3

0

(’@)Iz=—12t— ¥ 94 sin z T TR Ioft TER W
HRr |

(M) T |z| =4 R GAEHA

§ 3z
(22 + 9)

I 7 Ta T |

4. = F W @ il | 2x5=10
(F) t2et 1 AT wiat SRR iR |
(@) weA |
f}(X)=e“3“_K a>0,0<x<eco
1 BRI wrET Fia Al fifvg |
(n) W i R @R W PR
e AW W T B

Yy -2y -8y=0; y0)=1y5(0)=17
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5. ®1E g W g T 2x5=10
(%) ATy TG H g SFF Hw

[cond

1 Pt
=0

g(x,t):———————:
,/1—2tx+t2 “

# W W REfafee graf @@w Tw
Hife '

Gn+1D)xP,x)=m+1) P, 1(x)+n Pn__l(x)

(@) @R wguel % fe IRAT @ F ST W
L(x) wia I |

(1) TeH TR AR n PR F 9 B H Asih
Freferfaa gra fea sman @ -

had 2k+n
_ _nk 1 X
Jn(X)‘;( b k!I‘(n+k+1)(2)

firg Ffde %

x"n[ad;{ann(x)}] —Jy ).
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