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UNDERSTANDING THE
FUNDAMENTALS: WHAT IS
ELECTRON CONFIGURATION?

Electron configuration describes how
electrons are distributed among the
various atomic orbitals of an atom. This
distribution governs an element’s
chemical properties, reactivity, and
bonding behavior. For students
encountering this topic for the first time,
a webquest is an interactive, guided
online activity that helps them explore
and master these concepts. The phrase
Electron Configuration Webquest
Answers often refers to the solutions
and explanations that learners seek
when completing such assignments. This
article provides a thorough, easy-to-
follow guide to the essential ideas
behind electron configurations and offers
clear, accurate answers to common
webquest questions.

WHY USE A WEBQUEST FOR
ELECTRON CONFIGURATION?

Webquests are inquiry-based learning
tools that encourage students to find,
analyze, and synthesize information
from curated online resources. By
working through an electron
configuration webquest, learners can
visualize orbital filling, practice writing
configurations, and understand
exceptions to the rules. Having reliable

Electron Configuration Webquest
Answers allows students to check their
understanding and correct
misconceptions as they progress.

Key Learning
Objectives of a
Typical Electron
Configuration
Webquest

e |dentify the four quantum numbers
and their significance.

» Apply the Aufbau principle, Hund’s
rule, and the Pauli exclusion
principle.

e Write electron configurations for
elements up to atomic number 56
(and beyond with shorthand).

e Recognize exceptions such as
chromium and copper.

e Use noble gas shorthand to
simplify configurations.

e Draw orbital diagrams and relate
them to periodic table blocks.

FOUNDATIONAL PRINCIPLES YOU
MUST KNOW

Before diving into specific answers, it is
vital to grasp the three core rules that
dictate electron placement:
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Aufbau Principle

Electrons fill orbitals starting from the
lowest energy level moving to higher
energy levels. The order is: 1s, 2s, 2p,
3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d,
6p, 7s, 5f, 6d, 7p.

Pauli Exclusion
Principle

No two electrons in an atom can have
the same set of four quantum numbers.
This means each orbital can hold a
maximum of two electrons with opposite
spins.

Hund’s Rule

When filling orbitals of equal energy
(degenerate orbitals), electrons occupy
them singly with parallel spins before
pairing begins.

COMMON QUESTIONS AND
ACCURATE ELECTRON
CONFIGURATION WEBQUEST
ANSWERS

The following responses address typical
problems found in webquest activities.
Use them to verify your work and
deepen your understanding.

1. Write the full
electron
configuration for

oxygen (atomic
number 8).

Oxygen has 8 electrons. Following the
Aufbau diagram: 1s2 2s? 2p*

Explanation: The first two electrons fill
the 1s orbital. The next two fill the 2s
orbital. The remaining four electrons go
into the 2p subshell. According to Hund’s
rule, the 2p orbitals are each singly
occupied with one electron before any
pairing occurs, resulting in two unpaired
electrons.

2. Write the
noble gas
shorthand for
calcium (atomic
number 20).

First, identify the noble gas preceding
calcium: argon (Ar), which has 18
electrons. Shorthand: [Ar] 4s2
Explanation: After argon’s
configuration (1s? 2s2 2p® 3s? 3p°®), the
next two electrons fill the 4s orbital.
Note that 4s is lower in energy than 3d,
so it fills before 3d.

3. What is the
electron
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configuration of

chromium? Why
IS it an

exception?

Expected configuration: [Ar] 3d* 4s2
Actual configuration: [Ar] 3d> 4s?
Why? A half-filled d-subshell (d®)

provides extra stability due to
symmetrical electron distribution and
exchange energy. One electron from the
4s orbital moves to the 3d orbital to
achieve this stable arrangement. This is
one of the crucial Electron
Configuration Webquest Answers
that many students find surprising.

4. Explain the
copper
exception.

Copper (Cu, atomic number 29) would be
expected to have [Ar] 3d° 4s2. Instead,
the actual configuration is [Ar] 3d° 4s!,
A completely filled d-subshell (d°) is
even more stable than a half-filled one.
Again, one 4s electron jumps to the 3d
level.

5. How many
unpaired
electrons are in a

hitrogen atom?

Nitrogen has atomic number 7: 1s2? 2s?
2p3. The three 2p electrons occupy three
separate p orbitals (px, py, pz) each with
parallel spins, resulting in three unpaired
electrons. Hund'’s rule ensures maximum
multiplicity.

STEP-BY-STEP GUIDE TO WRITING
ELECTRON CONFIGURATIONS

1. Determine the number of
electrons: For a neutral atom,
this equals the atomic number.

2. Use the Aufbau order: Follow
the diagonal rule (remember the
mnemonic: 1s, 2s, 2p, 3s, 3p, 4s,
3d, 4p, 5s, 4d, 5p, 65, 4f, 5d, 6p,
7s, 5f, 6d, 7p).

3. Fill each orbital with up to two
electrons: Remember each s
orbital holds 2, each p holds 6,
each d holds 10, and each f holds
14,

4. Apply Hund’s rule when filling
p, d, or f subshells: Spread out
electrons before pairing.

5. Check for exceptions:
Chromium, copper, molybdenum,
silver, gold, and some
lanthanides/actinides deviate from
the Aufbau order. Always confirm
with a periodic table or trusted
reference.

ORBITAL DIAGRAMS:
VISUALIZING THE
CONFIGURATION

Many webquests require drawing orbital
diagrams (also called box-and-arrow
diagrams). For example, for carbon
(Z=6): 1s: 11 2s: T4 2p: T T (with
empty boxes for the fourth, fifth, sixth
positions) This diagram clearly shows the



two unpaired electrons in the 2p
subshell, which explains carbon’s ability
to form four covalent bonds after
hybridization.

Reading Orbital
Diagrams from

Periodic Table
Blocks

The periodic table is divided into s-block,
p-block, d-block, and f-block. The row
(period) indicates the energy level. For
example, elements in period 4 have their
4s and 3d electrons. The f-block
corresponds to lanthanides and
actinides. Using the table to deduce
configurations is a quick and reliable
method.

TIPS FOR COMPLETING YOUR
ELECTRON CONFIGURATION
WEBQUEST SUCCESSFULLY

e Work interactively: Use online
simulators like PhET “Build an
Atom” or ChemLibreTexts to
visualize orbital filling.

e Keep a printed Aufbau chart
handy: Memorize the filling order
through practice.

* Verify using a periodic table:
The group number often relates to
the number of valence electrons
(except for transition metals).

e Double-check exceptions: Cr,
Cu, Mo, Ag, Au, and Lanthanum
(La) and Actinium (Ac) followed by
their f-block series have
irregularities.

e Practice with ions: For cations,
remove electrons from the highest

energy level first (usually the ns
orbital before the (n-1)d). For
anions, add electrons according to
Hund'’s rule.

SAMPLE WEBQUEST ANSWER SET
FOR PRACTICE

Below is a quick reference for common
elements that frequently appear in
webquests:

Element Atomic Elect_ron _
Number Configuration

Hydrogen 1 1s?

Helium 2 1s2

Lithium 3 152 25!

Boron 5 1s2 252 2p?

Neon 10 1s2 252 2p®

Sodium 11 152 252 2pb 3st

Phosphorus 15 1s2 252 2pb 352 3p3

Argon 18 152 252 2p6 352 3p°

Potassium 19 [Ar] 4st

Iron 26 [Ar] 3d° 4s2

Zinc 30 [Ar] 3d° 45?2

Bromine 35 [Ar] 3d0 452 4p>

Krypton 36 [Ar] 3d0 452 4pb

Note: For elements beyond 56, the
shorthand may include [Xe]. For
example, barium (Z=56) is [Xe] 6s2.

ADVANCED TOPICS OFTEN
INCLUDED IN WEBQUESTS

Quantum
Numbers

Each electron is described by four
quantum numbers: principal (n), angular
momentum (), magnetic (mi), and spin
(ms). For the last electron of oxygen (the
2p* electron), the quantum numbers
could be n=2, I=1, mi=+1 or 0, and
ms=-% (or +% depending on which
orbital). Webquests frequently ask
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students to determine these numbers for
a given element.

Electron
Configurations of
lons

When forming a cation, remove
electrons from the highest principal
quantum number first. For example, Fe2*
(iron(ll)): remove two 4s electrons,

leaving [Ar] 3d®. For anions, add
electrons to the outermost orbitals. CI-
gains one electron to become [Ar] 3d*°
4s? 4p® (same as argon).

COMMON MISTAKES TO AVOID

e Filling 3d before 4s: Always fill 4s
first (except for exceptions like Cr
and Cu). But when writing
configurations, list 3d before 4s in
the final notation (e.qg., [Ar] 3d®
4s2, not [Ar] 4s2 3d¢).

e Forgetting to use Hund’s



