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Supplementary Notes on

Atomic Orbitals and Electronic Configuration

Name: _________________
Class: ________ (   )

Date: __________

(
(I)
“Atomic Structure” & “Atomic Orbitals”
1.
According to the wave-mechanical model, the nucleus (positively charged) of an atom is surrounded by electrons moving in three-dimensional __________ instead of circular ___________.

2.
“Shells” (( “Subshells” (( “Orbitals”:


(a)
Each shell is split into ______________ (e.g. s, p, d, ….. etc.).


(b)
A subshell is a collection of ___________.



e.g.  the “2p subshell” consisits of ____, ____ and ____ orbitals.


(c)
The subshells within a shell with the same principal quantum 
numbers ( ___ ) have different energies.




e.g.
 the energy of 2s is __________ than that of 2p.


(d)
However, orbitals of the same shell (e.g. 2px, 2py and 2pz) have the same energy.  ( “______________” orbitals)


(e)
Each orbital can held at most ______ electrons.


(f)
In the same shell (i.e. same principal quantum number n), energy of subshells is in the order: ___<___<___<___.  The distance of the subshells from the __________ also follows the same order.


	shell
	principal quantum

number (n)
	subshell
	orbital
	maximum no.

of electrons

per shell

(2n2)

	
	1
	____ subshell

(           )
	____ orbital

(         )
	

	
	2
	____ subshells

(           )
	____ orbitals

(            )
	

	
	3
	____ subshells

(           )
	____ orbitals

(            )
	

	
	4
	____ subshells

(           )
	____ orbitals

(            )
	


#
Orbitals within the same subshell have the same energy level.

(
(II)
Interpretation of the 1st I.E. of the 2nd Period Elements
1.
For the second period elements ( _____ to  _____ ), the atoms have ___-shell (n=1) and ____-shell (n=2).

2.
The second quantum shell is split into _____ subshells. Two electrons occupy the ____ subshell while six electrons occupy the ______ subshell.

3.
The energy of 2s is lower than that of 2p, this means that the electrons of 2s subshell always move ________ to the nucleus than that of 2p, and therefore experience a ___________ attraction from the positively charged nucleus, i.e. _______ energy is required to pull the 2s electrons away from the atom.

Exercise 1:

Write down the electronic configuration of each of the following elements in orbital notations:

1.
Aluminium (atomic number = 13)

2.
Phosphorus (atomic number = 15)

3.
Calcium (atomic number = 20)

4.
Three Important Principles governing the Electronic Configuration of Atoms / Ions:


(a)
Aufbau Principle:



___________________________________________________



___________________________________________________


**
Note that the ______ -orbital is filled before 3d-orbitals!


(b)
Pauli exclusion Principle:



___________________________________________________



___________________________________________________


(c)
Hund’s rule:



___________________________________________________



___________________________________________________


**
____________ subshells (e.g. 2p3, 4d5) have an “extra stability”.


**
Electrons are ___________ distributed in different orbitals so as 
to _______________ the electronic repulsion.

Exercise 2:

Consider the following electronic configurations:



Fe2+ : 1s2 2s2 2p6 3s2 3p6 3d6


Fe3+ : 1s2 2s2 2p6 3s2 3p6 3d5
Explain why Fe2+(aq) ion is readily oxidized to Fe3+(aq) ion.

5.
Now, it is easy to understand why there is a drop in the 1st I.E. between Beryllium and Boron: ---


(a)
their electronic configurations:



Be: ____________________
B: ____________________


(b)
_________ has an additional p-electron beyond the full 2s 
subshell.


(c)
It is easier to lose the outermost p-electron than one from a 
__________________ s-subshell which has extra ___________, 
so that _________ energy is required to remove an electron from a 
boron atom.

6.
Let’s explain the difference 1st I.E. between Oxygen and Nitrogen: ---


(a)
their electronic configurations:



O: ____________________
N: ____________________


(b)
Oxygen atom has ______ electrons in its outermost p-subshell.


(c)
The ____________ p-subshell enjoys ____________________, 
so that __________ has a more stable electronic 
arrangement.  Therefore, _________ energy is required to 
remove an electron from an oxygen atom.

(
(III)
Example of Understanding the Electronic Arrangement of an 


Atom (Sodium Atom)

1.
The electronic configuration of sodium is _________________.


2.
The two electrons in the ______ orbital are in the lowest energy level. They are __________ to the nucleus and are mostly strongly attracted towards it.


3.
The 2s, 2p and 3s electrons are __________________________ from the nucleus and are in ________________ higher energy levels.


4.
1s, 2s and 3s orbitals are __________________________ about the nucleus.


5.
2p subshell consists of ____, _____ and _____-orbitals which are __________________ to each other.


6.
Each of the p-orbitals accommodates _______ electrons.


7.
According to ___________________________, each pair of electrons in an orbital have _____________ spins.

(
(IV)
Electrons-in-boxes Diagram:

Write down the electronic configuration of each of the following elements 
using “electrons-in-boxes diagram”:


(a)
Scandium (atomic number = 21)
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(b)
Chromium (atomic number = 24)
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(c)
Copper (atomic number = 29)
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Development of Atomic Structure (from Bohr’s model to Wave-Mechanical Model)





( __________________________ )





( _________________ )
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