Space where electrons are found

Orbitals are characterized by set
of quantum numbers (n,l,m)
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Set of numbers which represent the position of electron in an atom

Concept came from Quantum Mechanics

- T, _ '/ Solution of this Equation gave three set
D ey H (w) = E of quantum numbers

62 az 2
%y 0%y 0%y  8r'm
0%x 0% 0%z h?

(E—V)g =0 83

(M)




Solution of this Equation gave three set of quantum numbers
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Azimuthal (Angular momentum) quantum numbers(l)
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| Magnetic quantum numbers(m,) |
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Spin quantum numbers(n or mg) | — o erperiment

1. Represents the spin(rotation) of electron around nucleus. It can be CW or ACW

2. It takes value + %

|
¢
o

<o © =
(p) Wil |1L] =6e

v [l 1ML ML = loe

m =+ 1/2 m=-% (d)

Clockwise spinning Anticlockwise spinning




il ol ) o

N =

1.

. 2.

[t represents the shell number

[t determines the size and energy of orbital
[t tells number of subshells(n) presentin it
[t tells number of orbitals(n?) present in it.
[t tells number of electron 2(n?) present

Defines the orientation of orbitals in space

Its value is from =1 to +1}

[t tells number of orbitals present

in a subshells = [21%1)

Orbitals having same (n,l) value have same
energy called degenerate orbitals

Represents the spin(rotation) of electron around
nucleus. It can be CW or ACW

[t takes value + % ,

-l

Tells the name, shape and no. of subshell
present in given shell

Its value is from {150 to I=(n-1)}

= |=0- [S] subshell
= |=1- |p]subshell
= ]|=2 - |d] subshell
* |=3-|f] subshell
No. of subshell in a shell = (n)
Shape of subshell

* |S]| subshell - Spherical shape .

N

* |p] subshell - dumbell shape

“ |d] subshell —»
double dumbell shape ‘

2 [f] subshell - Not in syllabus




Graph predict nodes and antinodes Nodes

v Nucleus is considered as origin 1. The region of zero probability density

v For S-orbital graph starts from max. (excluding nucleus and infinity)

v For p, d, f graph start from origin Total number of angular nodes(nodal planes) =1
v'| Point where graph cuts x - axis 1s called radial node Total number of radial nodes=n-1-1

v' As (r) increases height of peak decreases Thus, total number of nodes=n -1

_ W N

670‘?& bazseaf gcjwm/d/\vﬁea S &rn

O R vs v & Y V¥
@ Rl \VQ 4 4 \V \)7'3 ¥
O gy vy i




‘Hunoq RUM ?oum@ OCCULA On(j a(yfe,, each APk O’é‘ S Swos ot 62{1 & €~
M) T FT e we ) [ EDl







Aufbau principle Pauli exclusion principle | ind’. |
*¢* Orbitals are filled in order of their increasing < No two electrons in an atom can < It states : “pairing of
energies have the same set of four quantum electrons in the orbitals
*»* Orbital with lower value of (n+]) is filled first numbers. belonging to the same
o If (n'+l)- value is same the one having smaller “* “Only two electrons may exist in the subshell (p, d or f) does
(n) is filled first. same orbital and these electrons not take place until each

must have opposite spin.” orbital belonging to that
| subshell has got one
electron each i.e,, itis
singly occupied”.
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~ Atomic Models We know | LIVE |

Dalton Thomson Quantum Mechanical
“Billiard Ball® Model “Plum Pudding” Model Rutherford Model Bohr Model Model




- Rutherford Model
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Equating energy of photons and wave | LIVE \
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Bohv model
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The Spectral Lines for Atomic Hydrogen
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according to de Broglie,
every object in motion
has a
wave character

v For different charge
particle put value of

©)

v" For electron e=1.6X
10—19

v" For a particle put 2e

v For proton put (e)
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Heisenberg's Uncertainty Principle

't states that it is impossible to determine simultaneously, the exact position and
exact momentum (or velocity) of an electron.
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