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1. Answer the following questions - (each
question carries one mark) 1x7="7

(@) Show that P, (-x)=(-1)" P, (x).

(b)  Li(x)=Lo(x)="?
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Answer the following questions
question carries one mark) 1x7=7

: (each

(@) Show that P, (-x)=(-1)" B, (x).

(b) Ly(x)-Ly(x)=?




(c) Express the one-dimensional heat flow
equation.

(f): Square matrix = Symmetric matrix + ?

(g) If, #'Mu=M, then show that
TrM=Tr M.

2. Answer the following questions - (each
question carries 2 marks) 2x4=8

(@ Show that x=0 is a regular singular
print for the following differential

eq_uatlon :
d2 d
x> Y. 2 2
dxc? +3xd): +(x *4)y=0
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(b) Can we express the one-dimensional
Schrodinger’s equation
n? 9%y (x, t)
Fom. ot

+V(x, t)=1ih a—!’{(x, t)
ot
in terms of space dependent and time
independent equations if Vis a function
of both x and t? Explain.
(c) Show that (1, m)=B(m,1).
(d) Show that the matrix
pflol=r
%25 st 10

is Hermitian as well as unitary.

3. Answer any three questions from the

following : (each question carries 5 marks)
5x3=15

(@ By the separation of variable method,
solve the t-dependent part of the

following equation : 5
2
u_ 28
ot ox?
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(b)

(c)

(@)

!

5 X
If y transforms to Y in the

way —

x"\ [ cos@ sinf)(x
Yy —-sinf cosf)\y then

show that x2 + y'2 = x? +y2 ;

Verify that the transformation matrix
is orthogonal. 2+3=5

How many real numbers are required

to express a general complex matrix of

dimension 2 x27? Show that a 2x2
Hermitian matrix of dimension 2 x 2
carries four real numbers. Also, show
that a skew-Hermitian matrix of
dimension 2 x 2 carries only the real
numbers. 1+039=5

Find the Fourier’s series representing

f(x)=x, 0<x<2z, and sketch its

graph from x=-4r to x=+4r.
3+2=3
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(e) Show that
L, ()=n L, (x)=rE, 36)=0z 5

If, y= Z aj xR happens to be the power
k=0 T

series solution of the equation,

g d
QX(I—X)%+(1'—JC)—y+3y=O, then show

dx
-2m -2k +3
that S s ey 19
Or
Show the following : 4+3+3=10

(1) (m+1)P,, =(2n+1)xP, -nP,_,
(2) 4 nB, ~xBo B

(3) P;1+1"Pr;—1 =(2”+1)Pn
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S. Solve the equation

529'/ —t
o =€ cosx
given that, w(t=0)=0 and¥| -0
ot x=0
10
Or

Consider a vibrating string of length
at both ends, given that g ngth [ fixed

y(os t)=0»' y(l: t)=0
y(x: O)=f(x): a_y(X, 0)=0; 0<x<I

ot
Solve completely the equation of vibrating
string
Py _aty
gt " X e

1.0 1
6, If A=@0s1l O | obtain AL
0
From the matrix equation
(2 1] [a b)(—S 2 =9
3 2)le dJ{ 5 —3]{ 3 _J’
obtain, a, b, c, d. 4+6=10
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Or

Obtain the eigenvalues and eigenvectors of
the matrix

2 -1
iy

and hence diagonalize the same. 4+6=10
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