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) 1. Answer all the followmg questions : ‘l'X5‘=5'
(a) The value of

I P} (x) dx

-1

W 47 i (ii) 377
(iii) 2/7 (iv) 1/7
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() The value of T (1) T(3/4) 5
@28 @) B
@VE mg

© Choose the comet i
) B0 =3xP,x) +42,0q
(i) P,00 = 3x P94 P60
(i) PO =3xP 02,0

WP =4xP,(x) +3P(x)

(d The C-Requation.inl’o,hrformis given b |
. o ven by -

0 $-1f f--1a
.V(ii)%%v'—"}-%, %;rg-‘ﬂl |
Gdg-rd -1

) P=rff f- gy
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2. Answer afl the following questions :

© Ifu andvbeanytwovectorsinaninner :
_ product space V, then fln + ¥l

@ <ol + vl G =l M
(i) <) + Il @) = Jjulf i<Vl

2x5=10
(a) Express the following function in terms of |
Legendre polynomial ' -
fix)=1+2x-38+4x>

(b) Show that

19
T'(n) T(A-1)=gnor

(c) Prove that _
L= e |
(@) Check the differcatiability of the fonetion -
fz) =Z at origin.
(¢) Examine whether the following Sets of
~ function are linearly independent of dependent
on the real X — axis )

@) fx) = x, gx)=x2, HF=¥F
(i) f0) = x, g(x)=5% "X
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3..‘ Answer any five of the following quéﬁons:
o S 5x5=25
(a) If J(x) is the Bessel function of first kind

of order n, then show that 5

o elz‘(t—%) — ~ n .'
<L Z LGt
o n=—w
() Using " generating function of
. polynomials, prove that Legendl-se
) ’ ‘ -

2. _ 2
| Bl ex=gy

(c) Establish the following rejation

© ar oy _T(m), Fm)
LLShs

(d) Evaluate the following integra]
z'—-z+1
é z-1 dz

att @ |z.=1ad (i) |z =%
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_(€) Define harmonic function. Find the harmonic
conjugate of the function: - 143+1=5

u(x,y) = 2x(1-Y)

When the variables u and v are called
conjugate harmonics ? .

- (® Define inner proﬂuct of a pair of vectors.

What is ‘norm’ of a vector ? If u and v be
" any two vectors in an inner product space
v over the field F, then show that |

|wv)l < [lufl- IV
‘Where |(u,v)| denotes the modulus of the
Numbers (u, v) real or complex.
4. Answer any four of the following questions :
. S 10x4=40
(8 Solve the following - differential equation
using power series method: 10

.
| 9x(1'—x)g-x%—1_2%+4y=0.

" (®) (i) Deduce the following Rodrigues formula
from Legendre’s differential equation :
o | 8+2=10

1 a*x2-D"
Ml d&x"

P,(x)=
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(ii) Find the Legendre polynomials fof n=1
- and 2.

(c) Obtain the Legendre duplication forrmlla
: - 8+2—10

F(m) r(m+2) Vn L(2m)

: St
and show that

B(m,m)= 22““'B(m,-%)

(d) Derive the Cauchy-Riemann equatlon in
the polar form. Show that the function

. fz) = & (cosy—isiny) is analytic and
* evaluate f(z). 5+5=10

(¢6) (i) Determine the value of a; B, y
| 0 28 v| .
when a B -7 orthogonal
o B v

(ii) Find the eigenvalues and exgenvectors of

~ the matrix
1 0 0
0 3 -1
0 -1 3 5+5=10
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