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* The figures in the margin indicate
ﬁtll marks for the questions

ailsy
s Answer the followmg questlons : 1x7=7

(a) Define regular smgular point at x=0
for a second order differential equation.
(b) The functlon P,(1) is glven as
Y
(ii) zero -
(m) 3 1.
(iv) Pn(-1)

(Choose the correct option)

%y
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(c) Define gamma function.
(d} Write the rank of a null matrix.
(e) What do you'kmeiu‘a by unitary matrix ?

(N Write the orthogonal property of
Hermite polynomials

(q) State the Dirichlet condition I‘or Fourier
series.

2. Answer the following questions :  2x4=8

' (a)‘ If j P,,(x)dx-z, then “ﬁnd -u.xc value

of no
-‘“‘,,,(b)v:':lannd Barc Hcrmman mamccs show

 that AB+ BA is Hermitian and AB-BA
1s ske\chrmman

."Using the property of gamma function

Levaluatc the integral j x'e*dx.

(d) 1f f(x)=xcosx is a function in the

interval -7 < x <, then find the value

of ay of the Fourier series.

Answer any three of the following

[~

questions : 5x3=15

(a) If the solution y(x) of Hermite’s

differential equation is written as

y(,\c) = Z a, x** , then show that the

a0

allowed values of k are zero and one

only.

() Obtain the following orthogonality
property of Legendre polynomial
vl

[ B.(x) P.(x)dx=0 for m=n.

-1

(¢) (1) What is a special square matrix ?
1
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(c) . Define gamma function, o s ieldT

1G] WS th Tkl of & mull matrix.

(e). What do you mean by umtary matrix ?

,J_..

(1 Aerte the orthogonal property of
Herrmte polynormals "

] —2 then ﬁnd the value

T% iy r,,‘{

‘;”_If Aand B are Herrrutlan matrxces show
that AB+ BA is Herrmtlan and AB BA
)‘:‘1s skew-Hemutlan ;!

YY)
WA ¥

Usmg the property of gamma ‘function

evalﬁate the mtegral I x*e *dx

cs) PHY“VHC“I G 2

(). If f(x)=xcosx is a function in the
interval -7 < x < 7, then find the value

of ay of the Fourier series.

3. Answer any three of the following
"l'questlons ' : 5x3=15
“{a)”1f "the’ solution y(x) of Hermite’s

differential equation is written as
- y(x)=2,a, x*" “then show that the
i r=0
allowed values of k are zero and one
only.

(b) Obtain the following orthogonality
property of Legendre polynomial

IP x)d.x 0 for m=#n.

(c) (i) What is a special square matrix ?
1
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( z) By using the Cayley- -Hamilton

% WAt theorem, compute the 1nverse i of
siny.and 5 o1
A=|1:3u1l 4
15222
lr’*’, $43 v:;_J’: ¥/ ,“

rARLSIBIAGIE

,-;.;(l,;,«‘,,;ma.mx A=
e & 8 PR G VR R i

o fﬂw rm f (x) = x;0<xX< 27: - Bowolls

o 4 (a) f) Find .the_ elgenvalue and
. *"elgenvectors ‘of "the”“matrix

T

(u) ; Show that any arbltrary square

~ matrix can be represented as a

... sum of symmetric and skew-
"‘““‘""""‘V'"7‘7"SYmmetnc matrix, ' Y4
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[31’ 4 2} verify_the ftlheo_rem

boan | :'.‘i:A 2 1 Yo ‘;?5”‘1""_. i ie] ;
il 4 : o

[ OH YHY (2OHD\ 6= 58]

4

(d} What is ad_101nt of a matnx? For the :

£

OR
. (b)...fi)... Prove the Rodrigues’ formula: for
Legendre’s; polynomials
, 1 4" n
EO)gmam ¥ 6
ig (u) Show that
1000 H)(x)=1 and H,(x)=2x.
’ 2+2=4

Solve the following equation by the
method of separation of variables

5. _f(a )
~ given u(0,y)=8e™ 5

(i), Write the recursion formula of
gamma function. Prove that

1
r (5) =, 1+4=5
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OR"

3 s ddy
(b) o 1k 1A square wave ) :functhon Vis
represented s Do

0, -for = n'<x<0

-f(x) {L‘ for0<x<7r

Draw the graphlcal representa'aon

&' ' of the given’ “fiinction: Show that
J:he Fourier| expanswn of the
function is given as
L 2L & sinnx
x)==+—

Lia f_( ) 12_.: ,7[

/L n=1
sipig *
il

wiog ) 0

(u) Wnte the orthogonallty conditions
4o g - of sine and cosine \funchons 3

fsfi (a) Prove the followmg recurrence
relations IS 34045=10

2xH:; (x) QnH,, 1(x)+I—I~s+1 (x)

(u) 'H’ (x) 2xH (x) H,m(x)
(ut) xP!(x)-P,. (x) nP (x)

3 (Sem™3;.

(for n odd) 7

146<7

3 (Sem-3/CBCS) PHY HC1/G 6 D419 YHS [£280\E-mse?)

OR
(b) () Show that the matrix

Ly
A:"/§'>‘/5
__i° 1 | is unitary.
V2o 2

.o . . 3
(i) Find Fhé- power series solution of
the differential equation
2 .

- dy
*dxz"‘wy 0 in powers of x. 7
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