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Bohr incorporated the following new ideas now regarded as postulates of

e, ik b b b L L L 2 2 T T T

The centripetal force required for an encircling electron is provided by tlﬁ
electrostatic attraction between the nucleus and the electron

»
»
.
e T T T Y T4
€, = Absolute permittivity of free space = 8.85 x 1012 C2 N-! m~2
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v = Velocity (linear) of electron

m = Mass of electron

r = Radius of the orbit in which electron is revolving.

Z = Atomic number of hydrogen like atom.




Bohr incorporated the following new ideas now regarded as postulates of
Bohr's theory.

Electrons can revolve only in those orbits in which angular momentum of
- - . h - h - »
electron about nucleus is an integral multiple of co-l.e.,mur = =... (i)

2m
- nh
g =
n = Principal quantum number of the orbit in which electron is revolving.
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Bohr incorporated the following new ideas now regarded as postulates of
Bohr's theory.

3. Electrons in an atom can revolve only in discrete circular orbits called
stationary energy levels (shells). An electron in a shell is characterised by a
definite energy, angular momentum and orbit number. While in any of these
orbits, an electron does not radiate energy although it is accelerated.
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Physical quantity

Radius of Bohr orbit (r )

Velocity of electron in n® Bohr

orbit (v )

Momentum of electron (p )
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Frequency (f )

Orbital current (1 )

Angular momentum (J ) Jdsd..d =1:2:3.0




Centripetal acceleration (a )

Kinetic energy (E, )

Potential energy (U )

Total energy (E )
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atom corresponds to infinite separation between electron and
nucleus. Total positive energy implies that the atom 1s jonized
and electron is in unbound (isolated) state moving with certain
kinetic energy. Minimum energy required to move an electron
from ground state to n = oo is called ionization energy of the
atom or 10n.

13.62°
__,W__ C\f
n
lonization energy of H atom = 13.6 eV
[onization energy of Ha" 01:= 544 ¢/

lonization energy of L1"" 1on = 122.4 eV

lonization potential (IP): Potential difference through which a

free electron must be accelerated from rest such that its kmet]c

energy becomes equal to 1onization energy of the tom
ionization potential of the atom. p

:  E, 13628
===

ionzation

¢ n
IP of Hatom= 13.6 V
[P of He' 1on = 544V
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