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2023
 PHYSICS

(Honours Core)

Papcr + PHY-HC-3016

( Mathematical Physics—II )
Full Marks : 60

Time : Three hours

The figures in the margin indicate
full marks for the questions.

i. Answer the following questions : 1x7=7

(@) Define the ordinary point of a second
order differential equation.

(b) Show that Py(x)=1.

(c) erte the Laplace equatlon in spherlcal
~polar co- ordmate system | >

(d) A partial d1fferent1al equatlon has

(i) one independent variable

Contd.
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v(ii) more than one dependent Vari, ] ‘
et laly
. 7 le

fij) two or more independent vy,
'(iv) no independent variable,

(Choose the correct opti,
"y

(9) If Aand B are two square Matrige,
hat 3 '
order n, show t .

Trace (A+B)=TraceA+T,-aCeB &

of

() Which one of the following is the Valu'e'
of (L) ?
0 %
G) Jr
i) =
w

iy Define self adjoint of a matrix.

5. Answer the following questions : »2*4=8

é} Check the behaviour of point x =0 fi g
the differential equation .

d’y 6
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R f Py (x) dx “2 find the value of n.

wfi

o) Express the Fourier series in rumplt’
form,
{d) Verify the matrix
o [eoso ising]
o | is a uni
ising cosd St 74

——y

| matrix,
3. Answer any three of the followmg
questxons {ine & » 1 §%x3=15

'( a) Fmd the power series ‘solution of the
following differential equation : -

3 (1- 2 )Ziy 2xZi+2é 0

about x=0.

%} Define Gamma fgnctio_r}‘_._:Showa that

e =g | i
J'e xzdx— -9 IS 1+4=5
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], m[)]mh tlm following Mcmr“nc
‘L sgendre P()l}’ﬂomlal B (s :

L (on ~1)x b 1() -(n: ])[::” 9() i

the F Tourier cxpansion of the
) x, 0<x< o is

Je of a matrix ? Shoy,
lues of Hermitigp

( ) what IS: eigenval
1+4=5;

that the eigenva
matrix are real.

4. Answer any three ot == 10x3-3o

.If En () be the polynom1a1 of

| ‘(a) (i‘)" Legendfes d1fferent1al equatmn
show that . :
P, (%)= z,fn, : Cinn(xz o) I
Tx P, (&)Pn;l (x) dx = 4n22n— i
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) Whatis ) e ﬁméf-ﬁofr-? Bhow that
(b} N (”‘ ’l) /i(n,m) 141435

bt P T R R
iy 1 A=[2 1 2|, show that
&R

" -A2 ~4A -~ 51'=0 where ] and O are
the unit matrix and’ the null matrix
of order 3 respectlvely Also use

Lh1s result to ﬁnd A'l 3+2=5

ies expansion of
(© Find the Fourier ser .p

'”-nf—n<x<0

f(x)‘:{ X, O<x<n:-’

Also sﬁow that

2 R
2oLl e eras10

D c— P, K

8 12 '3?“ 52

@ 0 Dlagonahze ‘the followmg matrix
5 1 0.1 !1-:-
59 A} A= 1’ 1 :'.':-Os'.’:, 2 ' 5

(10w
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)

-~

\/(e) i)

| d1ffus1on .equat

: (iz).

‘Show that the generating function

for Hermite polynomial H, (x), for

intcgtal n and rcal value of n is

given by

2"”Z’V—E_:tnlﬁz'(x) B

n-O

the one. d1men81ona1'
1on (heat flow

f1nd ‘the general
quatlon) and

solution of the same by the method 4
of separatlon of variable. i

Write

1475 8"f 3

‘ 1For the Pauh sp1n matrlces |

g T AR
92110084925 gu ] iand

T i 4
O3 ':,[ O —IJ ShOW that

Novoy]=2i0, 4
Write the Orthogonality conditions x

. of sine and cosine functions.

1%+1%=3
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(ii) A Square wave function is
represented as ’
0, for ¥7r<x O
RV e
| : h, for O<x<z
Draw the graphical representation

of the wave function and expand
the same in Fourier series.

1+6=7
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