
electron configuration sample problems
electron configuration sample problems are essential tools for students and professionals to
master the arrangement of electrons in atoms. Understanding how to determine and write electron
configurations allows for deeper insights into chemical properties, reactivity, and the periodic trends
of elements. This article provides a comprehensive guide on electron configuration sample problems,
offering detailed explanations, step-by-step solutions, and practical examples. It covers the basics of
electron configuration, common notations, and rules such as the Aufbau principle, Hund’s rule, and
Pauli exclusion principle. Additionally, the article delves into how to approach complex atoms, ions,
and exceptions to the standard configurations. By exploring various problem types, readers can gain
confidence in solving electron configuration questions efficiently and accurately. The following
sections will provide a structured overview and practical approaches to mastering electron
configuration sample problems.
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Understanding Electron Configuration Basics
Electron configuration describes the distribution of electrons in an atom’s orbitals. This distribution
follows a specific order dictated by quantum mechanics and directly influences an element’s
chemical behavior. Each electron occupies an orbital defined by four quantum numbers, but for
practical purposes, electron configurations are written using principal energy levels, sublevels, and
electron counts. The common notation uses numbers and letters such as 1s, 2p, 3d, etc., where the
number indicates the energy level and the letter designates the orbital type.

Grasping these basics is fundamental before tackling electron configuration sample problems. It is
important to understand the hierarchy of orbitals and how electrons fill these orbitals in increasing
energy order. Elements are arranged in the periodic table in such a way that their electron
configurations can be predicted systematically.

Orbitals and Sublevels
Orbitals are regions around the nucleus where electrons are likely to be found. The primary
sublevels are s, p, d, and f, each with a specific shape and number of orbitals:



s sublevel: 1 orbital, holds up to 2 electrons

p sublevel: 3 orbitals, holds up to 6 electrons

d sublevel: 5 orbitals, holds up to 10 electrons

f sublevel: 7 orbitals, holds up to 14 electrons

Knowing the capacity of each sublevel helps in writing correct electron configurations and solving
related problems effectively.

Rules Governing Electron Configurations
Electron configuration sample problems rely heavily on three fundamental rules that govern electron
placement within an atom: the Aufbau principle, Hund’s rule, and the Pauli exclusion principle.
Understanding these rules ensures accurate electron configurations and helps avoid common
mistakes in problem-solving.

Aufbau Principle
The Aufbau principle states that electrons fill atomic orbitals starting with the lowest energy level
before moving to higher levels. This sequential filling order is essential for determining the correct
electron configuration of any element.

The order generally follows this pattern: 1s → 2s → 2p → 3s → 3p → 4s → 3d → 4p → 5s, and so forth.
This hierarchy can be visualized using an Aufbau diagram, which is often referenced in sample
problems to guide electron placement.

Hund’s Rule
Hund’s rule specifies that electrons occupy degenerate orbitals (orbitals of the same energy) singly
and with parallel spins before pairing up. This maximizes the total spin and minimizes electron
repulsion, which is a crucial concept when filling p, d, or f sublevels.

Pauli Exclusion Principle
The Pauli exclusion principle states that no two electrons in an atom can have the same set of four
quantum numbers. Practically, this means an orbital can hold a maximum of two electrons with
opposite spins. This rule is vital for ensuring the electron configuration respects fundamental
quantum constraints.



Step-by-Step Electron Configuration Sample Problems
Solving electron configuration sample problems involves applying the aforementioned principles
systematically. This section provides detailed examples with stepwise explanations to illustrate the
process clearly.

Example 1: Electron Configuration of Oxygen (O)
Oxygen has an atomic number of 8, meaning it has 8 electrons. The steps to write its electron
configuration are:

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

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

Fill the 2p orbital: 2p⁴ (remaining 4 electrons)3.

The full electron configuration for oxygen is 1s² 2s² 2p⁴. This shows the electrons filling the lowest
energy orbitals first and follows all relevant rules.

Example 2: Electron Configuration of Iron (Fe)
Iron has an atomic number of 26. Its electron configuration is more complex due to the involvement
of 3d orbitals.

Fill 1s: 1s² (2 electrons)1.

Fill 2s: 2s² (2 electrons)2.

Fill 2p: 2p⁶ (6 electrons)3.

Fill 3s: 3s² (2 electrons)4.

Fill 3p: 3p⁶ (6 electrons)5.

Fill 4s: 4s² (2 electrons)6.

Fill 3d: 3d⁶ (6 electrons)7.

The electron configuration is 1s² 2s² 2p⁶ 3s² 3p⁶ 4s² 3d⁶. Note that the 4s sublevel fills before 3d,
following the Aufbau principle.



Common Exceptions in Electron Configurations
While most electron configurations follow the established rules, certain elements exhibit exceptions
due to electron stability considerations. These exceptions often occur in transition metals and
heavier elements.

Chromium and Copper Exceptions
Chromium (Cr, atomic number 24) and copper (Cu, atomic number 29) have unique electron
configurations:

Chromium: Expected configuration is 1s² 2s² 2p⁶ 3s² 3p⁶ 4s² 3d⁴, but actual is 4s¹ 3d⁵ to
achieve half-filled d sublevel stability.

Copper: Expected configuration is 1s² 2s² 2p⁶ 3s² 3p⁶ 4s² 3d⁹, but actual is 4s¹ 3d¹⁰ for a fully
filled d sublevel.

These exceptions are important to recognize when solving electron configuration sample problems
involving transition metals.

Electron Configuration of Ions
Electron configuration sample problems often include ions, which have gained or lost electrons
compared to their neutral atoms. Writing the correct configuration for ions requires adjusting the
electron count and understanding the order in which electrons are removed or added.

Cations
When an atom loses electrons to form a cation, electrons are removed from the highest energy
orbitals first, typically the outermost s or p orbitals before d. For example, iron (Fe) forms Fe³⁺ by
losing two 4s electrons and one 3d electron.

Anions
When an atom gains electrons to form an anion, electrons fill the next available orbitals according to
the Aufbau principle. For example, the oxide ion O²⁻ gains two electrons, filling the 2p orbital to 2p⁶.

Practice Problems and Tips
Practicing a range of electron configuration sample problems enhances understanding and accuracy.
Effective strategies include:



Memorizing the order of orbital filling using mnemonic devices

Consistently applying the Aufbau, Hund’s, and Pauli principles

Reviewing common exceptions and ion configurations

Writing configurations in both full and noble gas shorthand notation

Sample practice problems for review:

Write the electron configuration for sulfur (S).1.

Determine the electron configuration of Ni²⁺ ion.2.

Explain the electron configuration exception in molybdenum (Mo).3.

Write the noble gas shorthand configuration for bromine (Br).4.

Consistent practice with these problems will lead to mastery of electron configurations and
improved performance in chemistry assessments.

Frequently Asked Questions

What is the electron configuration of oxygen in its ground
state?
The electron configuration of oxygen (atomic number 8) in its ground state is 1s² 2s² 2p⁴.

How do you write the electron configuration for transition
metals like iron (Fe)?
For iron (atomic number 26), the electron configuration is written as [Ar] 3d⁶ 4s², where [Ar]
represents the electron configuration of argon.

What are the steps to determine the electron configuration of
an element from its atomic number?
To determine electron configuration: 1) Identify the atomic number. 2) Fill electron orbitals in order
of increasing energy (using the Aufbau principle). 3) Follow Hund’s rule for orbitals of equal energy.
4) Use the Pauli exclusion principle to limit electrons per orbital.

How do you write the electron configuration for ions, for



example, Mg²⁺?
For Mg²⁺, start with the neutral magnesium configuration: 1s² 2s² 2p⁶ 3s². Since Mg²⁺ has lost 2
electrons, remove them from the outermost shell: 3s². So, the electron configuration of Mg²⁺ is 1s²
2s² 2p⁶.

What is the shorthand electron configuration and how do you
write it for chlorine?
Shorthand electron configuration uses the previous noble gas to represent core electrons. For
chlorine (atomic number 17), the shorthand is [Ne] 3s² 3p⁵, where [Ne] stands for the electron
configuration of neon (1s² 2s² 2p⁶).

Additional Resources
1. Electron Configuration Practice Problems: A Comprehensive Guide
This book offers a wide range of sample problems focused on electron configurations, designed to
help students master the topic through practice. It includes step-by-step solutions and explanations
to reinforce understanding. Ideal for high school and introductory college chemistry courses.

2. Mastering Electron Configurations: Exercises and Solutions
A practical workbook filled with exercises that cover fundamental and advanced electron
configuration problems. The book emphasizes the application of quantum numbers and periodic
trends, providing detailed answers to enhance learning. Perfect for self-study or supplemental
classroom use.

3. Electron Configuration Made Easy: Sample Problems for Chemistry Students
This text breaks down complex electron configuration concepts into manageable problems with
clear, concise explanations. It includes numerous examples and practice questions to build
confidence and proficiency. Suitable for beginners and those needing a refresher.

4. Quantum Chemistry Practice: Electron Configuration Problems
Focusing on the quantum mechanical underpinnings of electron configurations, this book presents
challenging problems that integrate theory and application. It is tailored for advanced high school
students and undergraduates pursuing chemistry or physics. Solutions are thorough and promote
critical thinking.

5. Step-by-Step Electron Configuration Workbook
Designed as a workbook, this resource guides students through electron configuration problems
with incremental difficulty. Each section includes exercises followed by detailed solutions, helping
learners track their progress. An excellent tool for exam preparation.

6. Electron Configuration and Periodic Table: Problem Sets and Explanations
This book connects electron configuration practice problems directly to periodic table trends and
element properties. It features diverse problem types that encourage understanding of both
concepts and their real-world implications. A valuable resource for chemistry educators and students
alike.

7. Introductory Chemistry: Electron Configuration Sample Problems



Part of a broader introductory chemistry series, this volume hones in on electron configuration with
targeted problems and answers. It explains fundamental principles and common pitfalls, aiding
students in grasping essential ideas. Well-suited for early chemistry learners.

8. Advanced Electron Configuration Problems for Competitive Exams
Tailored for students preparing for competitive exams, this book contains challenging electron
configuration problems that test depth of knowledge. It provides strategies for solving complex
questions efficiently, alongside comprehensive solutions. Ideal for rigorous academic preparation.

9. Electron Configuration Exercises with Detailed Solutions
This collection emphasizes practice through varied exercise types, including multiple-choice, short
answer, and problem-solving questions. Each problem is paired with a detailed solution that clarifies
reasoning and methodology. Suitable for all levels seeking to improve their electron configuration
skills.
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