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fharge of electron ¢ =1.602x107°C

bass of electron m =9.109x107" kg

lanck’s constant = 6.63x107* Js

emittivity in free space &, = 8.854 x 1072 C2N""m?
[/ =1.602x107° J

=3x10%ms



01.
(a) State the postulates of Bohr regarding his atomic model and hen
the electron energy of the »" orbit is expressed by .‘

me* !
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where the symbols have their usual meaning.

i. Calculate the value of the Rydberg constant, assuming that waveleng

is 6563 A.
ii. Determine the wavelengths of the first two lines of the Pachen serie

(b) State and explain Pauli’s exclusion principle as applied to electronsi
the basis of this principle write down the electron configuration fort

employing modern symbolism and explain it.

02.

(a) Differentiate Russel-Saunders (or LS) coupling scheme from jj couplings
(b) Explain briefly the nature of the Zeeman effect in a magnetic field.

The sample of atomic hydrogen is placed in a weak magnetic field of§
the hydrogen atom makes the transition from state » = 2 to n = [ a
emission of three spectral lines, show that the frequency of these threes

are approximately given by

eB
RERCh 4 m
V2 —_ VO ?.
eB
Va3 = V) + Z‘*——

where v, is the frequency of the radiation emitted by the transition in{l

the magnetic field, and the other symbols have their usual meaning.



experimental setup 10 observe photoelectric effect. Hence, define the

rms in photoclectricleffect.

threshold frequency
pping potential

il work function of a metal

Finstein’s equation adopted in photoelectric effect and show how it

e main characteristics of the effect. Hence, outline how to determine the

tant and the work function of a given metal using the above

tric experiment a light of wavelength 200 nm falls on an aluminium

ork function of aluminum is 4.20 eV. Determine the following
the kinetic energy of the fastest electron

. the stopping potential

i threshold wavelength

dwiite down the expression for the Heisenberg uncertainty principle which

ultaneous determination of time-energy and position-momentum of a

ass m and energy E is moving in a potential ¥ inside an infinite square

of width a, described by
v=0 for0<x<a

Voow forx > and x < 0.
Write down the time-independent Schrodinger equation i;}l a rectangular
ssian co-ordinate system, for the motion of the particle.

clearly the boundary conditions and normalization condition for the

function .

g the above conditions, show that the wave function of the particle is

given by /= \E sin (%r) ¥.



