
electron configuration example problems

electron configuration example problems are essential for understanding the distribution of electrons in atoms,
which is fundamental to the study of chemistry and atomic physics. Mastering electron configurations allows
students and professionals to predict chemical properties, bonding behavior, and reactivity of elements. This
article provides a detailed exploration of electron configuration example problems, walking through the
principles, common notations, and step-by-step solutions for various elements. By examining these problems,
learners can build a strong foundation in electronic structure theory and apply this knowledge to broader
scientific contexts. The content also highlights common challenges and tips for correctly writing electron
configurations, including exceptions to standard rules. Readers will find a comprehensive guide that is both
accessible and thorough, covering basic to advanced examples. Following the introduction, a structured table
of contents will guide the navigation through key topics related to electron configurations and their
practical applications.
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Understanding Electron Configuration Basics

Electron configuration describes the arrangement of electrons within an atom's orbitals according to specific
rules and principles. These configurations follow the Aufbau principle, Pauli exclusion principle, and Hund's
rule to determine the most stable electron arrangement. Orbitals are organized into energy levels and sublevels
(s, p, d, f), each with a specific maximum number of electrons they can hold. The electron configuration notation
typically lists the occupied orbitals in order of increasing energy, indicating the number of electrons in each
with superscripts. A clear understanding of these basics is crucial before attempting electron configuration
example problems, as it forms the foundation for accurate configuration writing and interpretation.

Key Principles Governing Electron Configurations

Several fundamental principles govern how electrons are arranged in atoms:

Aufbau Principle: Electrons occupy the lowest energy orbitals first before filling higher energy levels.

Pauli Exclusion Principle: No two electrons in an atom can have the same set of four quantum numbers;
thus, each orbital can hold a maximum of two electrons with opposite spins.

Hund's Rule: Electrons fill degenerate orbitals (orbitals of the same energy) singly first, with parallel
spins, before pairing up.



Writing Electron Configuration: Step-by-Step Examples

Writing electron configurations involves identifying the total number of electrons and distributing them
across orbitals following the established principles. This section breaks down the process into clear steps
using representative elements.

Steps to Write Electron Configurations

Determine the total number of electrons for the element (equal to its atomic number).1.

Fill the orbitals in order of increasing energy: 1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, and so forth.2.

Use superscripts to denote the number of electrons in each subshell.3.

Apply Hund’s Rule when filling p, d, or f orbitals to maximize unpaired electrons.4.

Example: Electron Configuration of Carbon

Carbon has an atomic number of 6, meaning it has 6 electrons. Following the steps:

Fill the 1s orbital: 1s² (2 electrons)

Fill the 2s orbital: 2s² (2 electrons)

Fill the 2p orbital: 2p² (2 electrons)

Thus, the electron configuration is 1s² 2s² 2p².

Common Exceptions in Electron Configurations

While most elements follow the standard filling order, certain transition metals and heavier elements exhibit
exceptions due to electron-electron interactions and energy considerations. Recognizing these exceptions is
critical when solving electron configuration example problems accurately.

Notable Exceptions: Chromium and Copper

Chromium (Cr, atomic number 24) and copper (Cu, atomic number 29) are classic examples where the expected
electron configurations differ from the observed ones because half-filled and fully filled d subshells confer
extra stability.

Chromium: Expected: [Ar] 4s² 3d⁴; Actual: [Ar] 4s¹ 3d⁵

Copper: Expected: [Ar] 4s² 3d⁹; Actual: [Ar] 4s¹ 3d¹⁰

These exceptions should be memorized or referenced during electron configuration example problems for
transition metals.



Electron Configuration Example Problems with Solutions

This section presents a series of example problems that illustrate common and challenging electron
configuration scenarios, complete with detailed solutions to reinforce understanding.

Example Problem 1: Oxygen Electron Configuration

Problem: Write the electron configuration for oxygen (atomic number 8).

Solution: Oxygen has 8 electrons. According to the filling order:

1s² (2 electrons)

2s² (2 electrons)

2p⁴ (4 electrons)

The electron configuration is 1s² 2s² 2p⁴.

Example Problem 2: Iron Electron Configuration

Problem: Determine the electron configuration of iron (Fe), atomic number 26.

Solution: Iron has 26 electrons. Filling order:

1s² 2s² 2p⁶ 3s² 3p⁶ 4s² 3d⁶

Therefore, the electron configuration is 1s² 2s² 2p⁶ 3s² 3p⁶ 4s² 3d⁶.

Example Problem 3: Electron Configuration for a Transition Metal with
Exception - Copper

Problem: Write the electron configuration for copper (Cu, atomic number 29), considering exceptions.

Solution: Expected filling would be 1s² 2s² 2p⁶ 3s² 3p⁶ 4s² 3d⁹, but copper’s actual configuration is 1s² 2s²
2p⁶ 3s² 3p⁶ 4s¹ 3d¹⁰ due to the stability of the fully filled d subshell.

Applications of Electron Configurations in Chemistry

Understanding electron configurations extends beyond academic exercises; it is vital in predicting chemical
properties, bonding types, and periodic trends. Electron configurations explain the reactivity of elements, their
placement in the periodic table, and the formation of ions and molecules.

Predicting Chemical Behavior

Electron configurations reveal valence electrons, which determine how atoms interact chemically. Elements
with similar valence electron configurations exhibit comparable chemical properties. For example, alkali metals
all have an ns¹ configuration, explaining their high reactivity and similar bonding patterns.



Explaining Periodic Trends

Periodic properties such as ionization energy, atomic radius, and electronegativity correlate with electron
configurations. As electrons fill higher orbitals, changes in shielding and effective nuclear charge affect these
properties, which can be rationalized by analyzing electron configuration patterns.

Formation of Ions

Electron configuration example problems often include ion formation, where atoms gain or lose electrons to
achieve a stable configuration, often resembling noble gases. Writing configurations for ions clarifies their
charge and stability, essential for understanding ionic compounds.

Example: Sodium (Na) loses one electron to form Na⁺, with configuration 1s² 2s² 2p⁶.

Example: Chlorine (Cl) gains one electron to form Cl⁻, with configuration 1s² 2s² 2p⁶ 3s² 3p⁶.

Frequently Asked Questions

What is the electron configuration of oxygen?

The electron configuration of oxygen (atomic number 8) is 1s² 2s² 2p⁴.

How do you write the electron configuration for sodium?

Sodium (atomic number 11) has the electron configuration 1s² 2s² 2p⁶ 3s¹.

What is the electron configuration of calcium?

Calcium (atomic number 20) has the electron configuration 1s² 2s² 2p⁶ 3s² 3p⁶ 4s².

How do you determine the electron configuration for iron (Fe)?

Iron (atomic number 26) electron configuration is 1s² 2s² 2p⁶ 3s² 3p⁶ 4s² 3d⁶.

What is the electron configuration shorthand notation for chlorine?

Chlorine (atomic number 17) shorthand electron configuration is [Ne] 3s² 3p⁵.

How do you write the electron configuration of copper (Cu) considering its
exception?

Copper (atomic number 29) has an exception in electron configuration: [Ar] 4s¹ 3d¹⁰ instead of 4s² 3d⁹, because
a full d-subshell is more stable.

What is the electron configuration for a nitrogen atom?

Nitrogen (atomic number 7) has the electron configuration 1s² 2s² 2p³.



How do you write the electron configuration for the ion Fe³⁺?

Fe³⁺ has lost three electrons from the neutral Fe configuration, so its electron configuration is [Ar] 3d⁵.

What is the electron configuration of a transition metal like chromium
(Cr)?

Chromium (atomic number 24) has an electron configuration of [Ar] 4s¹ 3d⁵ due to half-filled d-subshell
stability.

How do you write the electron configuration for the element sulfur?

Sulfur (atomic number 16) electron configuration is 1s² 2s² 2p⁶ 3s² 3p⁴.

Additional Resources
1. Electron Configuration Practice Problems and Solutions
This book offers a comprehensive collection of practice problems focused on electron configurations. It covers
basic to advanced exercises, helping students understand the principles behind electron arrangements in atoms.
Each problem is accompanied by detailed solutions, making it an excellent resource for self-study and exam
preparation.

2. Understanding Electron Configurations: Worked Examples for Chemistry Students
Designed for chemistry learners, this book breaks down electron configuration concepts through step-by-step
worked examples. It explains the Aufbau principle, Hund’s rule, and Pauli exclusion principle with practical
problems. The clear explanations help students develop a solid foundation in atomic structure and periodic
trends.

3. Electron Configuration Workbook: Practice Questions and Explanations
This workbook provides a variety of questions on electron configuration, ranging from simple to challenging.
It emphasizes problem-solving techniques and conceptual understanding. Detailed explanations accompany each
answer, making it ideal for reinforcing classroom learning.

4. Mastering Electron Configurations: Example Problems and Detailed Solutions
Aimed at high school and introductory college students, this book focuses on mastering electron
configuration through numerous example problems. It includes topics such as transition metals, ions, and
exceptions in electron filling order. The detailed solutions help clarify common misconceptions and enhance
problem-solving skills.

5. Atomic Structure and Electron Configuration Problems
This text integrates atomic structure theory with practical electron configuration exercises. It offers
problems that connect electron arrangements to chemical properties and periodic trends. The book is suitable
for students seeking to deepen their understanding of how electron configuration influences element behavior.

6. Practice Makes Perfect: Electron Configuration Exercises
Providing an extensive range of exercises, this book is designed to boost confidence in electron configuration
topics. It features multiple-choice, fill-in-the-blank, and short answer questions to cater to different learning
styles. Answers and explanations are included, making it a useful tool for exam review.

7. Electron Configuration and Periodic Table Problem Sets
This resource links electron configuration problems directly to the periodic table layout and element
categories. Students learn to predict electron arrangements and relate them to element groups and periods. The
problem sets encourage analytical thinking and application of theoretical knowledge.

8. Step-by-Step Electron Configuration Solutions for Chemistry Learners
This book offers a systematic approach to solving electron configuration problems with clear, stepwise



guidance. It covers ground rules, exceptions, and how to write configurations for ions and excited states. The
approach helps students build confidence and accuracy in their answers.

9. Comprehensive Electron Configuration Problem Guide
Featuring a wide variety of problems, this guide covers all aspects of electron configurations, including
transition elements and lanthanides. It is designed for both beginners and advanced students aiming to master the
topic. Detailed explanations and tips accompany each problem to promote deep understanding.
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