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Atomic Structure Guided Practice Problem Answers: A Comprehensive 
Guide

Understanding the building blocks of matter is one of the most fascinating journeys in science. Whether you’re a

high �school student tackling chemistry for the first time, a college freshman delving into the intricacies of the

periodic table, or a lifelong learner brushing up on atomic theory, the key to mastering the subject lies in practice.

Guided practice problems offer a structured way to test your knowledge, identify gaps, and reinforce concepts. In

this article, we’ll walk through the fundamentals of atomic structure, explain why guided practice is essential, and

provide a curated set of practice problems complete with detailed answers. By the end, you’ll have a toolkit that not

only improves your test scores but deepens your appreciation for the tiny world that makes up everything around us.

Why Atomic Structure Matters

Atomic structure is the foundation of chemistry and physics. It explains why elements behave the way they do, how

compounds form, and why matter has mass, charge, and the ability to change state. A solid grasp of atomic

structure unlocks the ability to predict reactivity, design new materials, and understand the universe at the most

fundamental level.

Key concepts include:

•  Protons, Neutrons, and Electrons – the subatomic particles that give an atom its identity.

•  Atomic Number and Mass Number – numbers that define the element and its isotopes.

•  Electron Configuration – the arrangement of electrons in shells and subshells.

•  Periodic Trends – how atomic radius, ionization energy, and electronegativity change across the periodic table.

•  Isotopes and Ions – variations of atoms that affect chemical behavior.

Mastering these ideas is more than memorization; it’s about building a mental model of how atoms interact. Guided

practice problems help you translate that mental model into problem �solving skills.

Benefits of Guided Practice Problems

1.  Active Learning – Engages you in the material, forcing you to apply concepts rather than just read.

2.  Immediate Feedback – Seeing the correct answer right away helps correct misconceptions before they 

become ingrained.

3.  Skill Reinforcement – Repeated exposure to similar problem types cements procedural knowledge.

4.  Confidence Building – Consistent success in practice boosts self �efficacy, especially before exams.

5.  Time Management – Practicing under timed conditions trains you to solve problems efficiently.

How to Approach Atomic Structure Problems

Before diving into practice questions, it’s helpful to have a systematic approach. Below is a step �by �step method that

applies to most atomic structure problems:

1.  Read the Problem Carefully – Identify what’s being asked. Is it about electron configuration, isotopic mass, or 



periodic trends?

2.  Identify Key Data – Note the element, its atomic number, mass number, or any given electron counts.

3.  Apply Relevant Principles – Use the rules of electron configuration, the Aufbau principle, or the periodic table 

trends.

4.  Show Your Work – Write down intermediate steps. This helps catch errors and is often required in graded 

assignments.

5.  Check Your Answer – Verify that it makes sense (e.g., the total number of protons equals the atomic number).

Remember, practice problems are designed to test your understanding of these steps. The more you practice, the

more automatic the process becomes.

Sample Guided Practice Problems with Answers

Below are ten carefully selected practice problems that cover a range of topics in atomic structure. Each problem is

followed by a detailed solution. Use these to test your knowledge and refine your problem �solving techniques.

Problem 1: Electron Configuration of Sodium

What is the electron configuration of a neutral sodium atom (Na) with atomic number 11?

Answer:

Step 1: Start filling electrons into orbitals following the Aufbau principle:

•  1s² !’ 2 electrons

•  2s² !’ 2 electrons (total 4)

•  2p v !’ 6 electrons (total 10)

•  3s¹ !’ 1 electron (total 11)

Thus, the electron configuration is 1s² 2s² 2p v 3s¹, often written as 1s² 2s² 2p v 3s¹ or 1s² 2s² 2p v 3s¹in compact

notation.

Problem 2: Determining the Ionization Energy Trend

Which element is expected to have the highest first ionization energy among the following: lithium (Li), beryllium

(Be), boron (B), and carbon (C)? Explain the trend.

Answer:

Ionization energy generally increases across a period from left to right. This is due to increasing nuclear charge, 

which pulls electrons closer to the nucleus, making them harder to remove. Therefore, carbon (C)has the highest

first ionization energy among the listed elements.

Problem 3: Isotope Mass Calculation

A sample of chlorine contains two isotopes: 35Cl (75% abundance) and 37Cl (25% abundance). What is the

average atomic mass of chlorine?

Answer:

Compute weighted average:

•  Mass from 35Cl: 35 × 0.75 = 26.25

•  Mass from 37Cl: 37 × 0.25 = 9.25

Total = 26.25 + 9.25 = 35.5 atomic mass units.



Problem 4: Determining the Charge of an Ion

If an atom of oxygen gains two electrons to form an ion, what is the charge of the resulting ion?

Answer:

Neutral oxygen has 8 protons and 8 electrons. Gaining two electrons gives it 10 electrons. The charge is therefore 

2–, written as 2–O.

Problem 5: Predicting the Number of Valence Electrons

How many valence electrons does an atom of phosphorus (P) have?

Answer:

Phosphorus is in group 15 of the periodic table. Group number equals the number of valence electrons. Thus, 

phosphorus has 5 valence electrons.

Problem 6: Writing the Electron Configuration of a Transition Metal

Provide the electron configuration for a neutral copper (Cu) atom (atomic number 29).

Answer:

Transition metals often have irregular configurations due to the stability of half �filled d subshells. The standard

configuration for Cu is:

•  1s² 2s² 2p v 3s² 3p v 4s¹ 3d¹ p

In compact form:  [Ar] 4s¹ 3d¹ p.

Problem 7: Calculating the Mass Number of an Ion

An ion has an atomic number of 12 and a mass number of 24. What is its mass in atomic mass units?

Answer:

The mass number equals the sum of protons and neutrons. For an ion, the mass number remains the same as the 

neutral atom. Therefore, the mass is 24 atomic mass units (u).

Problem 8: Identifying the Periodic Table Trend

Which of the following elements has the lowest electronegativity: fluorine (F), chlorine (Cl), bromine (Br), or iodine

(I)?

Answer:

Electronegativity decreases down a group. Therefore, iodine (I)has the lowest electronegativity among the listed

halogens.

Problem 9: Determining the Ion's Electron Configuration

Write the electron configuration of the chloride ion (Cl–).

Answer:

Neutral chlorine has 17 electrons. Adding one electron gives 18 electrons, which fill the 3p subshell:

•  1s² 2s² 2p v 3s² 3p v

Thus, the chloride ion’s configuration is 1s² 2s² 2p v 3s² 3p v or [Ar] 3s² 3p v.



Problem 10: Calculating the Number of Neutrons

A calcium atom has a mass number of 40. How many neutrons does it contain?

Answer:

Calcium’s atomic number (Z) is 20. Mass number (A) = 40. Number of neutrons = A – Z = 40 – 20 = 20 neutrons.

Common Mistakes and How to Avoid Them

Even the best students can fall into traps when tackling atomic structure problems. Below are frequent pitfalls and

tips for staying on track.

•  Misreading the Problem – Always underline or highlight the key data. Double �check whether the question asks 

for electron configuration, ion charge, or mass.

•  Forgetting the Aufbau Principle – Remember that the 2p subshell fills before the 3s. A quick mental checklist: 

1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s.

•  Ignoring Isotope Abundances – When calculating average atomic mass, always weight by natural abundance.

•  Assuming All Transition Metals Follow the Same Pattern – Some transition metals have exceptions (e.g., 

copper, chromium). Check the standard configuration.

•  Mixing Up Charge Conventions – Positive charges are written as +, negative as –. Remember that gaining 

electrons results in a negative charge.

Strategies for Mastering Atomic Structure

1.  Use Visual Aids – Periodic tables with color �coded groups and periods help you spot trends quickly.

2.  Practice with Flashcards – Create cards for electron configurations, isotopes, and periodic trends.

3.  Teach Someone Else – Explaining concepts to a peer reinforces your own understanding.
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