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Periodic trends review answer key is an essential resource for chemistry students and
educators alike. Understanding periodic trends is crucial for grasping the behavior of
elements in the periodic table. These trends help predict how elements will react, bond, and
behave in various chemical environments. This article will provide a comprehensive review
of the periodic trends, backed by an answer key to facilitate learning and mastery of this
fundamental concept in chemistry.

Understanding the Periodic Table

The periodic table organizes all known elements based on their atomic number, electron
configuration, and recurring chemical properties. It is structured in rows (periods) and
columns (groups or families), which helps to highlight the trends in elemental properties.

Key Characteristics of the Periodic Table

1. Groups and Periods:
- Groups: Vertical columns in the periodic table, consisting of elements with similar



chemical properties.
- Periods: Horizontal rows that indicate the number of electron shells.

2. Metals, Nonmetals, and Metalloids:

- Metals: Typically found on the left side and middle of the periodic table; good conductors
of heat and electricity.

- Nonmetals: Located on the right side; poor conductors and often gain electrons during
reactions.

- Metalloids: Elements with properties intermediate between metals and nonmetals.

3. Atomic Number and Mass:
- Each element is defined by its atomic number (number of protons) and has a specific
atomic mass (number of protons plus neutrons).

Periodic Trends

Periodic trends refer to predictable patterns observed in the properties of elements as one
moves across or down the periodic table. These trends include atomic radius, ionization
energy, electronegativity, and electron affinity.

1. Atomic Radius

The atomic radius is a measure of the size of an atom, typically the distance from the
nucleus to the outermost electron shell.

- Trend:

- Across a Period: Atomic radius decreases from left to right due to increased nuclear
charge, which pulls electrons closer to the nucleus.

- Down a Group: Atomic radius increases as additional electron shells are added, which
outweighs the increase in nuclear charge.

2. lonization Energy

lonization energy is the energy required to remove an electron from an atom in the gas
phase.

- Trend:

- Across a Period: lonization energy increases as the nuclear charge grows stronger, making
it more difficult to remove an electron.

- Down a Group: lonization energy decreases because the outermost electrons are farther
from the nucleus and experience more shielding from inner electrons.



3. Electronegativity

Electronegativity is a measure of an atom's ability to attract and hold onto electrons in a
bond.

- Trend:

- Across a Period: Electronegativity increases due to the increasing nuclear charge, which
enhances the attraction for bonding electrons.

- Down a Group: Electronegativity decreases because the distance from the nucleus to the
outermost shell increases, weakening the attraction for bonding electrons.

4. Electron Affinity

Electron affinity is the energy change that occurs when an electron is added to an atom.

- Trend:

- Across a Period: Electron affinity generally becomes more negative (more energy is
released) as the elements become more effective at attracting electrons.

- Down a Group: Electron affinity becomes less negative as the added electron is farther
from the nucleus and encounters greater electron-electron repulsion.

Understanding Exceptions to the Trends

While periodic trends are generally reliable, there are exceptions that students should be
mindful of.

1. lonization Energy Exceptions

- Group 2 to Group 13: The ionization energy decreases from beryllium (Be) to boron (B)
because the added electron in boron enters a new p orbital, which is higher in energy than
the s orbital of beryllium.

- Group 15 to Group 16: The ionization energy decreases from nitrogen (N) to oxygen (O)
because the added electron in oxygen pairs with an existing electron, which results in
increased electron-electron repulsion.

2. Electronegativity Exceptions

- While electronegativity generally increases across a period, there can be slight deviations
based on the stability of electron configurations.



Review Questions and Answer Key

To reinforce understanding, here are some review questions followed by an answer key.

Review Questions

1. Describe how atomic radius changes across a period and down a group.

2. What is the trend for ionization energy as you move from left to right across a period?
3. Explain why electronegativity decreases down a group.

4. Provide an example of an exception to the ionization energy trend.

5. How does the electron affinity of chlorine compare to that of fluorine?

Answer Key

1. Atomic Radius: Atomic radius decreases across a period due to increased nuclear charge
and increases down a group due to the addition of electron shells.

2. lonization Energy: lonization energy increases from left to right across a period due to
increased nuclear charge.

3. Electronegativity: Electronegativity decreases down a group because the outer electrons
are farther from the nucleus and experience greater shielding.

4. Exception: The ionization energy decreases from nitrogen to oxygen due to increased
electron-electron repulsion in the partially filled p orbital of oxygen.

5. Electron Affinity: Chlorine has a more negative electron affinity compared to fluorine due
to its larger atomic radius, allowing for a more favorable addition of an electron.

Conclusion

The periodic trends review answer key serves as an invaluable tool for students seeking to
deepen their understanding of elemental behavior and interactions. Mastery of periodic
trends allows students to make informed predictions about chemical reactivity and
properties. By recognizing and comprehending these trends, learners can create a solid
foundation for advanced studies in chemistry and related fields. Understanding the
exceptions to these trends also fosters critical thinking and enhances analytical skills,
preparing students for success in their academic and professional pursuits in the sciences.

Frequently Asked Questions

What are periodic trends in the context of the periodic
table?

Periodic trends refer to the patterns and variations in the properties of elements as you



move across a period (row) or down a group (column) in the periodic table. These trends
include atomic radius, ionization energy, electronegativity, and electron affinity.

How does atomic radius change across a period, and
why?

Atomic radius decreases across a period from left to right due to increasing nuclear charge,
which pulls electrons closer to the nucleus. This increased attraction results in a smaller
atomic size.

What is the trend in ionization energy as you move
down a group, and what causes this trend?

lonization energy decreases as you move down a group because the outer electrons are
farther from the nucleus and are shielded by more inner electron shells, making them
easier to remove.

Can you explain the trend of electronegativity across a
period?

Electronegativity increases across a period from left to right as the atoms have a greater
nuclear charge, which enhances their ability to attract bonding electrons.

What is the significance of understanding periodic
trends in chemistry?

Understanding periodic trends helps predict how different elements will behave in chemical
reactions, their bonding characteristics, and their physical properties, which is essential for
applications in various scientific fields.

How does electron affinity change down a group and
why?

Electron affinity generally decreases down a group because the added electrons are further
away from the nucleus and experience increased electron-electron repulsion, making the
attraction weaker.
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