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Introduction

When the bell rings and the clock ticks, students across the globe find themselves staring at the same set of 

questions: “What’s the electron configuration of sodium?” “Why does potassium have one more valence electron 

than argon?” And if you’re a chemistry teacher preparing a Unit 4 test, you know that these seemingly simple 

questions can be the difference between a passing grade and a full �blown academic crisis. This comprehensive 

guide is designed to give you, the student, a solid review of the key concepts that will appear on your Unit 4 

Chemistry Test, with a special focus on electron configuration. By the end of this article you’ll be ready to tackle

any question that comes your way, confident in your knowledge of how electrons are arranged in atoms and how

that arrangement determines chemical behavior.

What Is Unit 4 in Most Chemistry Curricula?

While curricula vary from one school district to another, the term “Unit 4” almost always refers to the section of the 

course that covers the Periodic Table and Atomic Structure . In this unit, students explore the organization of

elements, the underlying reasons for periodic trends, and the quantum mechanical model that explains why atoms

behave the way they do. A typical Unit 4 syllabus will include:

•  Atomic theory and the history of atomic models

•  Quantum numbers and the Aufbau principle

•  Electron configuration rules (Pauli exclusion, Hund’s rule, Aufbau)

•  Periodic trends: electronegativity, ionization energy, atomic radius, metallic character

•  Transition metals and lanthanides/actinides

•  Applications of electron configuration in predicting chemical reactivity

Because the Unit 4 test is often the first real assessment that requires students to apply quantum mechanical

concepts, it’s essential to master electron configuration. It’s the backbone of many other topics you’ll encounter

later in the course.

Understanding Electron Configuration: The Basics

The Aufbau Principle in a Nutshell

The Aufbau principle states that electrons fill the lowest energy orbitals first before moving to higher energy levels.

Think of it like building a house: you start with the foundation before adding rooms on top. In atomic terms,

electrons occupy orbitals in a specific order: 1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, and so on.

Pauli Exclusion Principle

Each orbital can hold a maximum of two electrons, and those two electrons must have opposite spins. This rule

ensures that no two electrons in an atom share the same set of quantum numbers.

Hund’s Rule

When filling degenerate orbitals (orbitals of the same energy, like the three p orbitals), electrons occupy each

orbital singly before pairing up. This maximizes the total spin and reduces electron-electron repulsion.



Quantum Numbers and Their Significance

Electron configuration is a shorthand way of describing the set of quantum numbers for all electrons in an atom. 

Each electron is defined by four quantum numbers: n (principal), l (azimuthal), m_l (magnetic), and m_s(spin). The

shorthand notation (e.g., 1s² 2s² 2p v) encodes this information efficiently.

Step �by �Step Guide to Writing Electron Configurations

1.  Identify the element’s atomic number. This tells you how many electrons the atom has.

2.  Start with the lowest energy orbital (1s). Fill it with two electrons.

3.  Follow the Aufbau order. Use the sequence above to fill each orbital, keeping in mind the Pauli exclusion 

principle and Hund’s rule.

4.  Write the shorthand notation. Group electrons by orbital and use superscripts to denote electron counts.

5.  Double �check the total electrons. The sum of all superscripts should equal the atomic number.

Common Mistakes to Avoid

•  Skipping the 4s orbital before filling the 3d orbitals.

•  Forgetting to apply Hund’s rule for p, d, and f orbitals.

•  Using the wrong order for transition metals (e.g., 4p before 3d).

•  Miscounting the number of electrons when writing the shorthand.

Why Electron Configuration Matters in Chemistry

Understanding how electrons are distributed in an atom is not just academic—it explains why elements behave the

way they do. Here are a few key ways electron configuration informs chemical behavior:

•  Reactivity. Elements with one or two electrons in their valence shell tend to be highly reactive, forming bonds 

to achieve a stable electron configuration.

•  Metallic vs. Nonmetallic Character. Transition metals have partially filled d orbitals, giving them unique 

properties such as color and conductivity.

•  Periodic Trends. As you move across a period, the increasing nuclear charge pulls electrons closer, affecting 

ionization energy and electronegativity.

•  Magnetism. Unpaired electrons in d and f orbitals determine whether a compound is paramagnetic or 

diamagnetic.

Exploring Periodic Trends Through Electron Configuration

Atomic Radius

Atomic radius generally decreases from left to right across a period due to the increasing effective nuclear charge.

This trend can be traced back to the way electrons are added to orbitals: as more protons are added to the

nucleus, the electrons are pulled tighter.

Ionization Energy

Ionization energy—the energy required to remove an electron—tends to increase across a period and decrease

down a group. The electron configuration explains this: electrons in higher energy orbitals are further from the

nucleus and easier to remove, whereas electrons in lower energy orbitals are more tightly bound.

Electronegativity

Electronegativity increases across a period and decreases down a group. This reflects the tendency of an atom to

attract electrons when forming a bond, which is directly linked to how electrons are arranged in the outer shells.



Common Unit 4 Test Questions and How to Answer Them

Below are some typical questions you might encounter on a Unit 4 Chemistry Test. Each example is followed by a

step �by �step solution to illustrate the process.

Example 1: Write the Electron Configuration of Chlorine (Cl)

Atomic number of chlorine is 17.

1.  Start with 1s²: 2 electrons.

2.  Add 2s²: 4 electrons total.

3.  Add 2p v: 10 electrons total.

4.  Add 3s²: 12 electrons total.

5.  Add 3p u: 17 electrons total.

Result: 1s² 2s² 2p v 3s² 3p u.

Example 2: Identify the Valence Electrons of Iron (Fe)

Iron’s atomic number is 26. The electron configuration is 1s² 2s² 2p v 3s² 3p v 4s² 3d v.

The valence electrons are those in the outermost energy level (n=4). This includes the 4s² electrons and the 3d v

electrons, for a total of 8 valence electrons.

Example 3: Explain Why Manganese Is a Transition Metal

Manganese’s electron configuration ends with 4s² 3d u. The presence of a partially filled d orbital (3d u) qualifies it as a

transition metal. This partially filled d set leads to multiple oxidation states and unique magnetic properties.

Example 4: Predict the Ionization Energy Trend from Lithium to Neon

Using electron configuration, you can see that as you move from Li (1s² 2s¹) to Ne (1s² 2s² 2p v), each element gains

electrons in the same energy level or moves to a new subshell. The increasing nuclear charge pulls electrons

closer, raising ionization energy. The trend is: Li 

Strategies for Mastering Electron Configuration on the Unit 4 Test

1.  Practice, Practice, Practice. Write out the configurations for all elements in the first 20 rows. Flashcards can 

help reinforce the order.

2.  Use Mnemonics. “S /P /D /F” for orbital shapes; “S /P /D /F” also helps remember the order of subshell filling.

3.  Visualize the Periodic Table. Notice how the d and f blocks appear after the s block in each period.

4.  Understand the Underlying Principles. Don’t just memorize; know why electrons fill orbitals in that order.

5.  Teach Someone Else. Explaining concepts to a peer is a powerful way to cement your own understanding.

Common Pitfalls and How to Avoid Them

•  Confusing 4s and 3d Order. Remember that 4s is filled before 3d, but once 3d starts filling, it remains below 

4s in energy.

•  Forgetting the Pauli Exclusion Principle. Each orbital can hold only two electrons, and they must have 

opposite spins.

•  Misreading the Periodic Table. The d-block elements appear after the s-block in each period, not before.

•  Ignoring Transition Metal Exceptions. Elements like copper and chromium have slightly altered configurations 

(e.g., Cu: [Ar] 4s¹ 3d¹ p).



Sample Practice Questions for Your Unit 4 Test Review

Test yourself with these sample questions. Write your answers on a separate sheet before checking the solutions.

1. What is the electron configuration of Krypton (Kr)?

2. How many valence electrons does aluminum (Al) have?

3. Explain why the element with the electron configuration 1s² 2s² 2p v 3s² 3p v 4s² 3d¹ p is a transition 
metal.

4. Predict the ionization energy trend for the elements from sodium (Na) to argon (Ar).

5. Why does the electron configuration of silver (Ag) include a filled d subshell (4d¹ p) rather than 
the expected 4d¹? Provide a brief explanation.

Resources for Further Study

•  Khan Academy – Atomic Structure

•  Purdue University – Periodic Table of Elements

•  ChemGuide – Electron Configuration

•  Encyclopedia Britannica – Electron Configuration

•  ChemTricks – Periodic Table
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