Timé ﬁlfﬂw@d . 3 Hours

e q_uesﬁf’“'s aﬁe
i first up to the p

Answers may b

Answer any Six questions

() State de Broglie's hypothesis. What is the ratio of the kineﬁiﬁ‘f

energy of an electron to that of a p: -  Broglie
vavelengths are B proton if their de Brog il

() Write down ground state wave function of hydrogen atom and show. o
thet 10disl probability density is meximsm at the Bohr redius. 5

., (a) Starting from time-dependent Schrolinger equation in one-
dimension, derive the equation of continuity.

(p) Cbtain the spectral designation of the level whose deg&neracy
is 7 and the quantum numbers Lend§ are interrelated by L=3S: :
why non-pclar homonuclear molecules do not exhibit infrered
rotation-vibration spectra ® N

s

(a) Which statistics is cbeyed by an atomic nucleasi What do you me
by classical limit of gquantum statistics.
| (b) Two identical particles, each of them can be im one of the three
pos sible states of energy 0, E and 2E. Find the number of '
mic ro-states of the system for MB, BE and FD-statistics.

4, (a] Define binding fraction of nuclel and sketch its variation with
number of the nuclei. Which nuclear phenomenon can be explaine
from the lower-A part of the binding fraction curve, 2+2-
(b} If e nueleus with A=235 splits into two fragments with mass
numbers in the ratio of 312, find the separation b‘“’"&hthﬂ
fragments at the moment of splitting..Given 20-1.4::10 m
17 N
5. (a) Predict the characteristics of the ground state of BO ﬂ;inq i
shell model. Find the g-value of the mu:Jlnear:l {eaction (n,& }1‘ E
i 14y .14.007550w , 1B=11.012811w
iB v . Gi Bn I‘I‘IBBS of N -1 - ) tl -
n-1.ggégaq u, x}{e-4.003879 and 1 =931 MeV. 2¢3
(8) Identify the unknown particl

ap — Kt o
Given an analysis ©of the nuclear reaction
o, 1* of quarks. 243
U +p—>A+KID tems i ad s, i
re
6, ( 1 lattice of a sc lattice. cy im g.ta :
a) Find the reciproc® the greater is the accuracy emining

e in the reaction:

the diffraction angle, 243
the lattice parameters: ¢ the dispersion relation curve
(b} Draw the aifferent branches ﬁhy are they so called? 293
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