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full marks for the questions.

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

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

(b) L (x)-Lolx)=?

Contd.



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

(d) j ey x2"'1,dx>=?vv
. \

11 :
(€) ﬂ(a'a)”‘,.

() Square matrix = Syrnmetrié matrix + ?
(g) If, #'Mu=M, then show that
TrM=Tr M. N e

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

(a) Show that x= 0 is a regular singular
print for the following differential
equation :

2 5
2x2;zxg+3x;1‘z+( 2—4)y’=0
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(b) Can we express the one-dimensional
Schrédinger’s equation

n? %y (x,t) '
i AT —ip oY
S +Vy(x, t)= th (x, t)

in terms of space dependent and time
independent equations if Vis a functlon
of both x and t? Explam ‘

W/

(c) Show that B(l, m)= B(m, l).

" (d) Show that the matrix S

O =i e
P25\ a0 )51 vasn: woll )

s Hermitian as Well as unitary.
S 5 0 Jadsiid ; 25t . = =% r:",' :""*TI.,J

N ¥ 8 moiggeaub 1o wiiisgor fISHIENEN
3.7cAnswer any . three questlons from the
1o followmg i (each questxon carries 5 marks)

[;_‘ s8PioTas i 4 W0 garnge S 24
RS S SE I § ; : TTLEEY
(a) By the separation of vanable method,

,..solve  the t-dependent part of the

»
Sor

followmg equatlon G SRECY © 5
LR 6u cza 4, o1 AgsIs
i ot x>
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lrg@isrsmib-oane o0t e ERTGUD ' = 18 B AN
X M p A PRE a
(b) If transforms to |, | in the
y B
T b e AR
3 % s PO AT L N LTRSS 2 TR i SO
way —
i IA DYE. 34 S ke, e ;; BLIDI s
PSR 8 ’f‘ -~ yoy By \.‘.._

: gc'ﬁ.?_ cos0 Slna thﬂl
y') " \_sind cosé y ok

show that J-sz"f; :.2\= i5al). jrie

Verify that the transformatlon matrix
is orthogonal Eovhe 2+3=5

£

(c) How many real numbérs\‘ are required
to express a general complex matrix of

" dimension 2x2? Show that a 2 x2
Hermitian matrix of dimension 2 x 2

= . carries four real numbers. Also, show

#« 27 that a skew-Hermitian ‘matrix of
ol ~dimension 2 x 2 carries only the real
numbers.

1+2+2—5
Soniom sidaiiey I8 so8s18g8e By v in

(d) Find the Founer’s series representlng
1) ggv G

fx)=x, O<x<27r,

sketch its
graph from x—.—47r to’ x +4r.
b5 3+2=5
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(e) Show that i
L(ﬂ-nhq&ﬁn%J&)

esps ol avicE

8
-‘&y

&

o'

e

= )1\) 3‘{1 g

i

2o

4 >0 =2m= 2k+’3——
that ak“ 2m +2k +1

;.!-\"a*;" ﬁ) ,‘I.!ll,.»f_{) Qd}.

peia

Or"

Show the following -

(1) (n+1)

(3 Ssr %
(3) Pria —{I,’n-} =(2n

Ol=dsp

< i}\fw
lé‘e‘ -a '
-@‘ft.m



5. Solve the equation

2 QW,__e cosX<), dai{xiad
oxdt s
3 aw
given that, y(t=0)=0and —=—| =0
; ot |0
WWOg & J of egoqaad VTR D “E =y 3110!

si"—“f A "or l\) 344 f‘.c FRa AR S Y T
Consider a v1bratlng string of length [ fixed
@t both ends, glven that' 3 'E" ( 5 }i
y(O t) 0, y(l t)=0 MBELn
y(x, 0)= f(x), ¥ (x,,o)=o 0<x<13 5
S £ i =
Solve completely the equatlon of v1brat1ng

string %
2’y 52 62y :’a Pt T
O i ‘atZ S arx27' N 3 R

};;s;'*.f».-’?:ii(f;— sﬁlj wg-,ggg .

(:g s 0 i ‘1" < ::‘,,‘;. £ o f»q“‘{l‘t‘ ct} i\E\‘
6. If A"' O 10 5 obtaln A—l_ Yt
RSO b

L6 { q .,'.". q gx
From the matrix equatloﬁ el i ;

2 1\(a b A' A T
ol T ,’ )
obtain, q, b, cd, - 4+6=10
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