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L. Answer‘ all the folloWixig questions : . 'l~><5‘=5'
(8) The value of
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(e) Ifu and v be any two vectors in an inner

(p) The value of I‘('l./‘.t) ,,r(3/4) is “ . product space V, then [ju + V|| -
® 2z @B SO <lel IV @ =l +
(i) y2x (,v) - o S s+ M )=l v
(0) Choose the correct relation . 2. Answer' all the" following questions :  2x5=10
() P(x)=3xP : | - (a) Express the-following function in terms of
= 'x '(x)_ +%P°(x). - Legendre polynomial
@P=3xPW-4re | =142
(i) Pz(x) =3xP,(x) ‘%P YO j | . © Show tht
(iV)P,(x) = %xP ®+HPx) | | l"(n) ra- n)— smm
(d) The C-R equauon 1n POlar form is‘givén by - - (c) Prove that
O P f=1w | L = €7 10

1 © (d) Check the differentiability of the function
(11) de = % %—-r%' : : f(z) =Z at oﬁgin. .

(iii) =r% % ' ' | . ‘(¢) Examine whether .the following sets of
’ do rdoe ’ function are linearly mdependent or dependent
on the real x — axis

. (IV) %é r%’ %: ‘1’% | | | ‘ (l) Kx) = x, g(x) = xz, h‘(X)=x3
' (i) f(ix) = x, g(x)=>5x, h(x)=x2
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3. Answer any five of the following questions :

o o 5x5=25
(@ If J(x) is the Bessel functign af e 13
of order n, then show thaton ?f first km;i
1) $ |
¢ = Z Jn(")t“
T on=—m
polynomials, prove that . of Legendrse
"o L A
P,(x dx= 2
_,_l; [0 ax=3 2
() - Bstablish the f°“6Wing relation - | 5
( = F (m)s F(n)
(d) Evaluate the-following integrq y
h 2 .o .
zZ -z+1
Tzl &
ot @)= land Gy L
‘ S2
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(¢) Define harmonic function. Find the harmogisc
conjugate of the function: - l+3+lf-
ux,y) = 2x(1-y) o |
When the variables u and v are called
conjugate harmonics ? - |

(ﬁ Define inner pmduét of a pair of vectors.

. What is ‘norm’ of a vector 2 If u and v be

i)l < ol IV

"Where |(u,v)| denotes the modulus of the
numbers (u, v) real or complex.

' f the following questions :
A'nswer o Jour o 10x4=40

(a) Solve the foilowing - differential equation
using power series metho_d: - 10

- 42 ' .
ox(1-x) Y 125k +4y=0.

(b) (i) Dedﬁoe the following Rodt.'igu&s for.mula
‘ from Legendre’s differential equation :
, ~ 8+2=10

. ' l dn(x2__1)n
P =
a(®) 2"n! d&x"




(u) Find the Legendre polynommls forn=1

and 2.
' (©) Obtain the Legendre duphcauon formula
‘ - 8+2=1G
Jr C(2m
I'(m) r(m+ 2) ] '.'f-l ¥n [(2m)

and show thet.
B(m,m)=2"""p(m,4)

(d) Derive the Cauchy-Riemann equation in
. the polar form. Show that the function
f(z) = e (cosy-—isiny) is analytic. apd
evaluate f/(z). ' 5_,_5_10

(G) @) Determme the -value of a B, y

.OZBy

when | B Y
Y

a —f is. orthogonal,

. (ii) Find the eigenvalues ang

the matrix elg‘.’“"‘?cmts of

l 0 0
0 3 - k
0 -1 3| 5+5=10
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