MASTERJEE CLASSES

ATOMIC MODELS

Mearly all properties of maller can be explained in lerms of

CONCEPT

atoms consisting of electrons, protons and neutrons and the

variows models glven Lo deseribe the siewcluee of atom are

hased on classical, quantum and wave mechanical concepts.

Key points 1
¢ Atoms are uniform spheres of positive electricity in 1
which electrons are embeddad. o - .
o Slabilily of alem 15 due te the balance belween the I'/ l‘\\ Thomson atomic "
i . 3 L
repulsive [orees belween Lthe clectrons and  their [ e 9 i maodel or plum
allraclion lowards thecenlre ol the posilive charge. | E'eéa i pudding model by l‘
LA 1.1. Themson, 1898 ®
Drawbacks TR |
»  Unablz lo explain the resullsol scallering experiment. I
|
Key puints
- ik Rutherford’s I
o Tiny, very dense, positive mucleus surrounded by ; "
diffuzed eleciron dond. Atomic
o [lectrons move around thenucleus with ligh speed in Model, 1911 [i}
avirculurpath called ‘orbill - i
e Radiusofnnclens ing‘liven hy R= EU"'\?E cI . i I
where R = Radins of nuclens, Ry = 1.33 1 om, | Important Terms
A =Wassmamber i e Atomicoumber () = Mool protens =No. '
o Volumeolnoceuws = 10 7 = Volume olatom I ofelectronsin anentralaiem |
-1 s Masa number (A) = No. of protans (Z} 1 ]
Dirawhacks Mo ofneulrons (1) i
s Unabhle toexplain stability ot ato. o [eobars have different atomic numbers bt I
» Unable lo caplain the line specira of clemenls, - same mass numbers.
o Unable to describe distributicn of electrons and s Isotopes have same 2lomic number but |
encties of dleclions, . differentimass nmmbers. ]
i
g M3 :
ey potnis I Bohr's atomic I
. I{Incfmm-nmue arm_u.nﬂ the mucleans in circilar arhits F = 3 madel or I
olTixed energy and size. H i ;
s An electron can jump helween these ovhits by i ! quantlzed shell i
absorbing or emitting energy, \ r muodel, 1913 \..-}
e :
# The encrgy difference betsveen two states is given by, """--T—F"""J .
ﬁE :E‘j —El -1—-.
# - Furhydrogen and hydrogen like particles
* I eaplains e stabilily of atom and the line specirum I TN yulrege i F i
ot hvdrogen. | —1312 7~
AT : o Gnergy(F,) z kJ/maol '
! W |
Kev points I I (.529 Jr:
: s E i ; . s Radins(r, )= - A '
» An atomic orbital is the wave function (%) for an 1 Z '
electran inan atorm and 4 {probability density) gives : 218% 108
the probability of inding an electron around the I s Speed(v )= —— % Z am/sec |
necleus | ] ‘
» Itisbasedon i
it e N h ! Deawbacks 1
~ deBroglierelation: 4 = — ' - 2 :
e L 5 s Unable Lo explain the specla of 1
— [lesenberg’s uncerlainty principle @ Produst of nmltizlectron atoms i
ungertainty in the position (Ax) and uncerlaiely in Quantum » Unabletoexplain finespecrraathydrogen. .
the momentirm {_JI\-:] i5 ahq;{}r& coanstant, " M'ECha nical « Linghle lﬂxL‘iplﬂ In Feemanand Stk 2 lec ks,
b i
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