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QP Code : 75510

(3 Hours) - [Total Marks: 75

| N-Bﬁ (1) All questions are compulsory.
(2) Figures to the right | indicate maximum marks.
(3) Answers to the two spctlpns must be written in the same answer-book.

_ SECTION |
; QUANTUM MECHANICS |
:1. : ~ Initially a free parhble is represented by a wave function ' 12
' @ (x,0) = Ala+x)(a—x) for —a<x <a
Coo=0 o otherwise.

] Calculate ¥x>, <i:>>, 'kx2>, <p2> and <H>
 ii] Find the uncertainty| product Ax Ap,,
' ’ OR

2 : Write. down ,Schrtbdin;ger's time dependent ‘equat"ion. From that derive the 12
: conﬁnuity equation: ‘
. 8p P
Eivg=0 .
ey Ly J= b

Identlfy the expressmn for the current. Evaluate )‘ for 11)(1} ii?;

CLos ' -Considet.the‘operatorlmatrix,'

1l1s AHermitian? =
ii] Find-its eigenvaﬂueé
iif] Obtain the. engenvebtors and normalize: them

[ B O

iv] What is the matnx operatlon that dlagonallzes A? L,onstruct the unltary
dlagonahzmg rnatnx s ’

f _ OR

:‘4.— : ‘. (.a) :-‘-Th_e ihitial state of the ;Gaussian wave,p'ackétis: .

. : - 1 i1 z x
. = = i ikpe  —x"f4a
¥lnt=0)= TRt

i] Find the momenﬁumiamplitudes for this state?
ii} What is the momentum probability density? ' 3
Use {:c e—ar’-k_&rdx = Eeﬂzjé:z
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o
(b) 1] Def‘ ine. Hennltlan; adjomt and Hermitian operator

u].Show that'the momenturn operator is Hermitian.

“ jii] Find the normal;lzed eigenfunction of the momentum operators.
. b

5.~ .- Consider a particlé in an finite potential well given by:

V(x) =0 forx< Oland X>a
=-Vefor0 < x1< Eﬂ
i] Set up the . Schrodmger equation in dlfferent. region and solve.

iif Obtain the transcendental equation and calculate energy eigenvalues from 5

them.” . - | l
lii]‘Sl(e_tch the grou;nd 'lét.ate and the first excited state eigenfunctlons. 3
| ! OR 1 |
. 6. | (a) - Foran harmonic osculator |

- ] Def ne an annlhllatlon operator. Obtain the normalized ground state wave 3
. function usmg it. !
: il fi nd the expresslon for the remamlng wave functlons usmg creation 3 _
. Operators !
o (b) A particle movmg along positive x direction e)(perlences a potential glven by:
. -V(x) 0 forx<Q ' '
= -Voforx>0 ;
Define and calculate
.l] Reflection coeffi q,lenl
il TransmISS|on cdefr clent :
SECTION It
. i mJuLEAR PHYSICS
| 7 - (@ Explaln the rotatlohal energy spectrum for an:even — even nucleus
_' (b) Explaln why the n clels has the zero electnc dlpole moment? What
- ‘, lnformatlon does tie nlneasurement of the electnc guadrupole moment of the
nudleus provide? |

| OR

) , .8. - (a) ‘What expenmental evldence indicates that the deuteron wave functlon has 6

contnbutlon from the terms other thanl = 0? Explain the concept of tensor

force.’
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(b)

o @
ey
-~ 10.
1. ~.(a)
()
2 @
© (b).

Give the expectedishill_i model spin end parity essignmente for ground.states

of: o _
(i)gLi' (i) 83Cu Kiii)g?,Ca, (iv) 3ip

Why the emlssmn Pf d particle is preferred over that of lndlwdual nucleon in
" radloactlve decay of tﬁe nucleus? State Geiger — Nuttal law.

Explaln the compqund nucleus hypothe5|s

j ' OR ,
Obtai‘n the B’reit Wjigné;r single level resonance formula for S wave neutron
sCattering'. - A
: |

Explaln the pnnctple id working of Imear accelerators Show that the length -

of ntt drift tubevn t!m
Draw Feynman dlagram for A% pt+n as a week |nteract|on and also as a

length of the flrst drift rtube of the linear accelerator.

_ stro_ng interaction. 1Which process is more probable?

OR

Usmg the schematlc dlagram show the. consfructlon of synchrotron. What are

- the differences between synchrotron and synchrocyelotron’?

What are semlleptbmé and purely hadronlc processes? Give an example of

each. b

wkkkhhhkkhkhkkkhhkhhhidih
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