Student’s Worksheet
Electron Configuration

Brief Instructions

An electron configuration is a method of indicating the - -
arrangement of electrons about a nucleus. A typical electron | Electronic Configuration
configuration consists of numbers, letters, and superscripts The number of
with the following format: P ;.;7-; electrons within

1. A number indicates the energy level (The number is g :
called the principal quantum number.). 15"" 232 2p2 each set of orbit

2. A letter indicates the type of orbital; s, p, d, f.

3. A superscript indicates the number of electrons in the / ~
orbital. Example: 1s* means that there are two electrons Th The orbital
in the ‘s’ orbital of the first energy level. The element is € ENergy,
helium. or “n” level

How to write an electron configuration

A. Determine the total number of electrons to be represented.

B. Use the Aufbau process to fill the orbitals with electrons. The Aufbau process requires that
electrons fill the lowest energy orbitals first. In another words, atoms are built from the
ground upwards.
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The Aufbau order of filling the atomic General order of filling of the orbitals in
orbitals. an atom.

152, 2s2, 2pS, 3s2, 3pf, 4s2, 3d'9, 4pb, 5s2, 4d'9, 5p%, 6s2, 4f'4, 5d'°, 6pf,
7s2, 5f'4, 6d'°, 7p®
C. The sum of the supersecripts should equal the total number of electrons.
Example: 12 Mg : 1s* 25 2p° 35”
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Configuration Writing Practice

Write a ground state electron configuration for each neutral atom. Ground state means that
all of the lowest possible energy levels (up to the proper number of electrons for the element) are

filled.

Element Complete Configuration Element Complete Configuration
1H 215¢
3Ll 25Mn
5B 47Ag
5O 304N
o 28N1
11Na 26Fe
13A1 22T1
1451 20Cu

15P 46Pd
17Cl 23V

Electronic Configuration Shorthand

Consider the electronic for Argon and Calcium:

Ar: 152 252 2p% 352 3p° ¢ As a noble gas, Argon's orbitals
are completely filled.

Ca: 152 25% 2p° 3s? 3pP4s?

}Ar] 482 We can use the “ast” noble gas as a

’\ shorthand in electronic configurations!
The "core”  \ The “valence” electrons

electrons

For the following electron configurations choose elements they may represent.
1) 1s®2s’2p°® 35?3p°4s® 3d'° 4p*

2) 1s”2s”2p° 3s%3p° 4s” 3d'" 4p° 55 4d'" 5p° 6s” 4f'* 5d'% 6p° 7s'

3) 1s”2s”2p°®3s%3p®4s” 3d' 4p°® 5s” 44" 5p® 6s” 4f'* 54" 6p*

4) [Kr] 5s”4d" 5p*

5) [Xe] 6s”af'’
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Orbital Filling Diagrams

Electron may be described by a set of the four quantum numbers, n, 1, mi;, ms;

n shows the shell and the relative average distance of the electron from the nucleus
1 shows the subshell and the shape of the orbital for the electron

my represents the orientation of the orbital in spaces

ms refers to the spin of the electron.

Rules of electron distribution;

1. Pauli’s Principle
“In the same atom, two electrons may not ¢ D D The Pauli
have identical sets of all quantum numbers” Exclusion
2. The Aufbau Principle unoccupied  orbital with  orbital with Principle!
“The lowest energy orbitals are filled first” orbital 1electron 2 electrons
3. Hund’s Rule
“The electrons are distributed among the
orbitals of subshell of the same energy ina |
way that gives the maximum number of P ﬂ] D D D [[I |:| I[l ﬂ:l [’
unpaired electrons with parallel spin” Onotlechn  Taoadkons: Theses .
Example: 1481 : 1s” 28*2p® 3s”3p”
Orbital diagram notation : ﬂ] E] [l ﬂl ﬂ m] [I'] [u
” % Four electrons ~ Five electrons  Six electrons
Si 1s 25 3s p
T ] Hund's Rule: fill orbitals singly first, then start pairing!
P, P, P, P, P, P,
Orbital Filling Diagrams Practice
1. Nitrogen
1s 2s 2p 33 3p 4s
2. Chlorine
1s 2s 2p 38 ap 4s
3. Sodium
1s 2s 2p Js 3p 4s
4, Neon
1s 2s 2p 35 ap 4s
5. Potassium
Is Zs 2p 35 3p 4s

coLIVEWORKSHEETS



Configuration Writing for Ions

Remember that ions have a change in the total number of electrons (positive have lost
electrons and negative have gained).

Example: 7N” : 1s* 2s* 2p°. It has three extra electrons.
Write a ground state electron configuration for these ions.

1. sO*
2. ssFe’"
3. sB*
4, 2sNi*"
5. 18K"

6. 1:CI-

Multiple Choice Questions

13. Which one of te following electron structures belongs to

the fon ,,Mg2*?
A) [Ne]3s! B) [Ne]3s? Q) [Ne]
D)1s? 252 2p4 E) 152 252 2p°

14. Which one of the following electron distributions does
not follow Hund's rule?

A) 15222 297

2|:&"r 2p!, B)1s? 2s% 2p!, Epl,r

0) 1s% 2¢% 2p!, 2;:-‘,f 2pl, D)1s? 252 2p?, Qp‘, 2p°,

BN 252 292, 292, 2p',

15.

16.

What Is the atomic number of an element having a total
of 5 electrons in n = 42

A) 24 B) 28 C) 30 D) 33 E) 35

In a compound X,0,, the ratio of the mass of X to the
mass of compound Is 7/19. If the atom of element X has
a total of 7 neutrons in its nudeus. what is the electron
confiquration of X?

A) gX:1s2 222 2p5 B) gX:15? 252 2p#
C) ;X:1a2 222 2p3 D) gX:1:2 252 2p2
E) 5X:15? 257 2p!

17. Which one of the following electron distributions does
not follow the Aufbau principle?

A) oF:1s? 2s% 2p°
Q) N:1s% 252 2p3

B) jO:1s® 2% 2p*
D) (C 152 25! 352 3p!

E) 5B:152 252 2p!
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