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" .Note : All questions are compulsory, but internal choices

are given. Symbols have their usual meanings. The

‘marks for each question are indicated against it.

1. Attempt any five parts :

(a)

(b)

(c)
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Determine the eigenvalues of the following
matrix :

-

For the complex variable z, show that

d )
— cos z=—Sin z.
dz

Using the recurrence relation
Cm+ 1DxP X)=m+ 1P a®+mP (%),

obtain Py(x).
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(d) Obtain the Laplace transform of sin pt.

(e) Show that the set of all matrices of order
m x n is a group under addition of matrices.

() Show that velocity is a contravariant vector.

(g) Calculate the residue of the function
f(z) = ell_ % at the singular point.

(h) Using the Rodrigues’ formula for Hermite

n
W2 A0 2

polynomials H, (x) = (-1)" e ﬁe" ,

evaluate Hy(x).

2. Attempt any fwo parts : 2x5=10

(a) Determine the eigenvalues and the
eigenvectors of the following matrix M :

2 0 -1
M= 0 2 0
-1 0 2

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

(c) Show that the set of elements {1, i, -1, —i)
forms a group under multiplication.

PHE-14 2



3. Attempt any fwo parts : : 2x5=10
(a) Calculate the value of the following contour

integral :
zdz
z-1(z2 +4)
C

where C is the circle defined by |z| = 4.

2n
(b) Evaluéte the integral _ 4 by using
1+acos0
s _

the method of residues, when -l1<a<1.

(¢c) Obtain the analytic function whose real part
is u(x, y) =e* cosy.

4. -Attempt any fwo parts : ' 2x5=10

(a) Determine the Fourier cosine transform of
the function
(2-x) for 0<x<2

flx) =
0 x>2

(b) Calculate the Laplace transform of the
function f(t) =t cos pt, p>0.
(¢c) Calculate the inverse Laplace transform of
s
s-1D?-4
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5. Attempt any two parts : 2x5=10

(a) The following is the generating function for

Laguerre polynomials :
e—xt/(l—t) — n
xt)=— - L,xt", |t] <1
gl b 1-t) Z n{ It
n=0

Using this, obtain the following recurrence

relation ;
(n+ 2)Ln+2(x) =(2n+3 —x)Ln+1(x) —(n+ 1)Ln(x)

(b) Expand the function f(x)=1+x2 in a

Legendre series of the form ZAk Py (x).
' k=0

(c) Bessel function of the ﬁrst.kind of order m is
defined by the following :

i . 1 x 2k + m
J = -1 2
m(x) Z( ) k!F(m+k+1)(2)
k=0 :
Show that

J_1/2(x)="£ COSX.
X
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Fie :  Tut ye7 AAard 8 wifeT ke ey v 1w §
yadiw! & 397 G Y § | I9% T F AP 3G
G 3g T 8

1; ﬁéw’wmngaaﬁrﬁq | . 5x2=10
() TrafRaa srmeag & emgiemm Puffa it .

3 2
S
(@) aftr 9 2 % forw firg Hifi fs

— €08 Z = — sin z.

: dz
() IR
Cm+1xP X =m+1P ,x) +mP_ ),
1 ST F Py(x) 1 UH Tred HIRT |
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(9) sin pt I AATE TR T HIATC |

(7) fag $ife 6 omeggl & am % orfl Wi

m x n I Gt AL HT YT Th WG Bl
21

@) fag Fifsm & sifad afemd

(@) fafm fog W wF f) = e ®1 R
itehfora IR |

(&) wfife wgwd & Ui @@

Hyx) = (D" e %e_,@ 1 IT W,
H,(x) affera S |

2. HIs g WM BA IV : 2x5=10
(%) FrfaRaa s M

2 0 -1
M=| O 2 0
-1 0 2

% g A i engimafew faffa Hifvw |

(@) fag Ffm s fld emegg & i sTeiAumi
F WA AFHERY Th-gi F T Aifers 8
t |

() frg v % PR F v EFal w1 =
(1, i, -1, ~i}, T g ST & |
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3. @I g W & HIE 2x5=10
(%) fafafga =X waha &1 oW gitfer
Hifv

z dz
(z-1)(z2 +4)

C
W&l Cqe |z|=4F wfonfRa & |

(@) <rafire fafy &1 3w W auea

2%
doe
1+acos0

0
mm,m -1<a<1%

(1) a8 fawifs wam W Hife S arafas
0T u(x,y) =e*cosy B |

4. H F W EA hifve . 2x5=10
(%) B '
2-x) . 0<x<2
fx) =
0 ‘ x>2
F1 R Hreng s Fuifa Hfvw |
(@) % f(t) = t cos pt, p > 0 BT ATA™ FIIH
w&a;f%maﬁﬁ\zl
() 2 W1 RN T WU TR
(s-1)°-4
Hifs |
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5. IS g WM g HIRTT ; 2x5=10

(%) WNR S§YGH 1 % For Feffed @

e—xt/ 1-t)

= = n 1
g(x, t) i o ZLn(x)t , |t] <
n=0

3ol I R, Fefafes goght qey e
- i
m+2L_ ,(0=@n+3-xL &) -@+DL ()

(@) B f(x)=1+x2 Hl Aqwg A0
ZAkPk(x) % ¥ I yER Hif |
k=0

(M) e m I TIH THR P 97 Hod H
frfaRea w9 @ gftnfya fomen Smar 2

5 i lk 1 X 2k + m
m(X)‘Z(— ) k!F(m+k+1)(§)
k=0

firg ifre foh

J_1/2(x)=1’—2— COSX.
X
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