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The figures in the margin indicate full marks
for the questions
No. 1 which is compulsory

Answer Question
four from the rest

and any

L. (a) ' Use Gauss’ divergenceé theorem to prove

that HS(ch «wy)- 1 dS=0- 5

(b) Evaluate (J r(-1) and @ (). 3
(c) Find out the expectation value of Fhe‘
linear momen of a particle fnovmg
in a one—dimensional box o‘f width a
The normalize wave function of the

' = yzsin—m-—tx.
particle is y;(x) =1z p 3
( Tumn over )
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(d)

2. (@
(b)

(c)

3- (a)
,(b)

)
4

| Dy, 103

(2)

A
Pr::d B are two Hermitian operators: -
that AB will also be Hermitian I

Aand B commute. 3

b .
di:.ﬁzi; 'Hermitian matrix. Prove that
3gonal élements of a Hermitian mati*

are real, 14273

Find i ‘
eige the eigenvalues and corr eSponding
NwVectors for the matrix

21
1 2
Use g ‘
t, ,
§c F "’Okes theorem to e"alu‘ate

¢ dR w - -~ n ~ :
the here 7 = yi + - 2y
Circle ,2

X

"fyz =4 and z=1-5

contl‘a_v .tranSfOI‘mation equation Of a
comp°nént t tensor. If x and y &€ ffhe
‘ COOrd. aes Of veIOCity in Ca_rtes
o Velog System, find the compOP ent®
Proye M polar coordinate SY ste?™
at I‘(n+1) =nl'(n)
S ' ’
Dl"ove Cauchy’s theore™ .

LR X N

rﬂ“’d'}

: ( Coﬂti

(3)

(b)) Use Cauchy’s integral formula to

Do/103

evaluate
fbcosnz dz
z-1 .
~where C is the circle |z|=3. 3
(c) Use Cauchy’s residue theorem to
evaluate
J'C 1-2z dz
2Az-1)(z-2)
. . 3 ‘
where C is the circle |z|= 1-5(5). A
5. Generating function of I;egendre polynomial
-1 . _
is given by (1—2xt+t2) 2. Use this function
to—
(a) find the expression for P, (x);
(b)‘ prove that P,)=1
1 24z —a—. 4+3+4=11
(c) show that L[Pn W= 501
’ 8
(a) State and prove Ehrenfest’s theorem.
(b) Prove that linear momenturn' operator is ,
a Hermitian operator '
( Turn Over )



7. (a)

(b)

-8, (@)

)

(4)

A potential step is given by
V=0 x<o0
= VO x20

: -
For a partigle of energy E{< V) mc1d¢tah )
from left on the potential step
solutions of Sc

ion are
hrédinger equation
given by

Ylx)= Aeiox

+Be %™ for x<O
=Cex

for x>0

ate

For the System given above, cal?ulion

the . reflection and  transmiss o
Coefficient, 2

2
In the Tegion X>0, calculate (x), (x )
and hence Prove that Ax ~ % 2+2*2’6

2=5

. Write

i L2 in
Sphers e Clgenvalye equation for ve
tﬁisencal olar Coordinate system. Sofor
1] elgenvalue of L2 for Lz =0. 1
Proy : , .
sunuel 'at While L2 and L, arth
' Measurable ‘”:lo "
L, and L, are iy
Same accuracy lev 2*24

*
D9\1$00/1u3 . * %

5)
20!
S/H-24 (v (syllabus




