Modern Chemistry Chapter 6 Review Answers

Name Date Class

Chemical Bonding

SECTION 1

SHORT ANSWER Answer the following questions in the space provided.

1. a A chemical bomd between atoms results from the attraction between the valence electrons
and of different atoms.
(@) nuclei (€] isotopes
{b) inner electrons {d) Lewis structures
2. b A covalent bond consists of
{a) a shared electron. {e) two different ions,
b} a shared electron pair. {d) an octei of electrons.

3. a If two covalently bonded atoms ade identical, the bond is wentfied as

{a) nonpolar covalent. {c) 1onic.
(b) polar covalent, {d) dipolar.

4, _ b A covalent bond in which there is an unequal attraction for the shared
clectrons is

{8) nonpolar, (e} ionic.,
(b} polar (d} dipolar.
5. < Atoms with a strong attraction for electrons they share with another atom
exhibit
(@) zero electroncgalivity. (¢} high electronegativity.
(b} low electronegativity. (d) Lewis electronegativity.
[ L Bonds that possess between 5% and 5066 jonic character are considered to be
(&) womic. (c) polar covalent.
(b} pure covalent. {d} nonpolar covaleni.

7. a The greater the electronegativity difference between two atoms bonded together, the
greater the bond’s percentage of

{a) wnic character. {e) metallic character.
(b) nonpolar character. (d) electron sharing.

B. The clectrons involved m the formation of a chemical bond are called

valence electrons

9. A chemical bond that results from the electrostatic attraction between positive and

negative jons is called ain) ionic bond
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Modern chemistry chapter 6 review answers are essential for students looking to solidify their
understanding of the fundamental concepts covered in this chapter. Chapter 6 typically focuses on the
study of chemical bonding, particularly ionic and covalent bonds, molecular geometry, and the periodic
trends that influence these interactions. This article aims to provide a comprehensive review of the key
concepts and answers that students may encounter, ensuring they are well-prepared for assessments and

practical applications of these principles.



Understanding Chemical Bonds

Chemical bonds are the forces that hold atoms together in compounds. There are primarily two types of
chemical bonds: ionic bonds and covalent bonds. Understanding how these bonds form and their properties

is crucial for students of modern chemistry.

Ionic Bonds

Ionic bonds are formed when electrons are transferred from one atom to another, resulting in the formation

of charged particles called ions. Here are the key characteristics of ionic bonds:

1. Formation: Ionic bonds typically form between metals and nonmetals. A metal atom loses one or more
electrons to become a positively charged cation, while a nonmetal atom gains those electrons to become a
negatively charged anion.

2. Properties:

- High melting and boiling points.

- Often soluble in water.

- Conduct electricity when dissolved in water or molten.

3. Examples: Sodium chloride (NaCl) is a classic example of an ionic compound formed from sodium (Na)
and chlorine (Cl).

Covalent Bonds

Covalent bonds involve the sharing of electrons between atoms. This type of bonding usually occurs

between nonmetals. The properties of covalent bonds include:

1. Formation: Atoms share pairs of electrons to achieve full valence shells, commonly seen in molecules
such as water (H,O) and carbon dioxide (CO,).

2. Properties:

- Usually have lower melting and boiling points compared to ionic compounds.

- Can be gases, liquids, or solids at room temperature.

- Do not conduct electricity in any state.

3. Types of Covalent Bonds:

- Single Bonds: Involve one pair of shared electrons (e.g., H-H).

- Double Bonds: Involve two pairs of shared electrons (e.g., 0=0).

- Triple Bonds: Involve three pairs of shared electrons (e.g., N=N).



Molecular Geometry

Molecular geometry refers to the three-dimensional arrangement of atoms within a molecule.

Understanding geometry is crucial for predicting the behavior and reactivity of molecules.

VSEPR Theory

The Valence Shell Electron Pair Repulsion (VSEPR) theory is used to predict the shape of molecules based

on the idea that electron pairs repel each other. Here are some common molecular geometries:

1. Linear: 180° bond angle (e.g., CO,).

2. Trigonal Planar: 120° bond angles (e.g., BF3).

3. Tetrahedral: 109.5° bond angles (e.g., CHy).

4. Trigonal Bipyramidal: 90° and 120° bond angles (e.g., PCls).
5. Octahedral: 90° bond angles (e.g., SF).

Polarity of Molecules

The polarity of a molecule is determined by its shape and the electronegativity difference between the

atoms involved. Key points to consider include:

- Nonpolar Molecules: Molecules with symmetrical shapes where the charge distribution is even (e.g.,
methane, CHy).
- Polar Molecules: Molecules with an uneven charge distribution due to differences in electronegativity

(e.g., water, HyO).

Periodic Trends

The periodic table is a powerful tool in predicting the behavior of elements based on their position. Several

key trends can be observed:

Atomic Radius

The atomic radius refers to the size of an atom. The trends include:



1. Down a Group: Atomic radius increases due to the addition of electron shells.
2. Across a Period: Atomic radius decreases as the nuclear charge increases, pulling electrons closer to the

nucleus.

Ionization Energy

Ionization energy is the energy required to remove an electron from an atom. Trends include:
1. Down a Group: Ionization energy decreases because the outer electrons are farther from the nucleus and
experience less attraction.

2. Across a Period: Ionization energy increases due to higher nuclear charge attracting electrons more

strongly.

Electronegativity

Electronegativity is a measure of an atom's ability to attract and hold onto electrons. The trends are:
1. Down a Group: Electronegativity decreases as the atomic radius increases.

2. Across a Period: Electronegativity increases as atoms become more effective at attracting electrons due to

increased nuclear charge.

Practice Problems and Answers

To reinforce understanding, practice problems related to chapter 6 are essential. Below are a few examples

followed by their answers.

Example Problem 1

Question: What type of bond is formed between sodium (Na) and chlorine (Cl)? Explain your answer.

Answer: An ionic bond is formed between sodium and chlorine. Sodium donates an electron to chlorine,

resulting in the formation of Na" and CI ions.



Example Problem 2

Question: Describe the molecular geometry of methane (CHs) and explain why it has that shape.

Answer: Methane has a tetrahedral geometry with bond angles of 109.5°. This shape arises from the four

pairs of bonding electrons repelling each other equally, following VSEPR theory.

Example Problem 3

Question: Compare the electronegativity of chlorine (Cl) and sodium (Na) and predict the type of bond

formed between them.

Answer: Chlorine is more electronegative than sodium, which means that in the bond formed, chlorine
will attract the shared electrons more strongly. This leads to the formation of an ionic bond, as sodium will

lose an electron, becoming a cation.

Conclusion

In summary, modern chemistry chapter 6 review answers encompass fundamental concepts related to
chemical bonding, molecular geometry, and periodic trends. Mastery of these topics is essential for students
pursuing a deeper understanding of chemistry. Through the study of ionic and covalent bonds, the shapes
of molecules, and the trends observed in the periodic table, learners can develop a solid foundation that will
aid them in more advanced studies in chemistry and related fields. Engaging with practice problems and
understanding their solutions is a vital step in achieving proficiency in these concepts. By revisiting these
core ideas, students can better prepare themselves for exams and practical applications in the world of

chemistry.

Frequently Asked Questions

What are the key concepts covered in Chapter 6 of modern chemistry?

Chapter 6 typically covers topics such as the structure of atoms, the periodic table, and the properties of

elements, including trends like electronegativity, ionization energy, and atomic radius.

How can I effectively study for the Chapter 6 review in modern



chemistry?

To study effectively, focus on understanding the periodic trends, practice with review questions, utilize

flashcards for key terms, and consider group study sessions to discuss and clarify difficult concepts.

What types of questions can I expect in the Chapter 6 review?

Expect a mix of multiple-choice questions, short answer questions that require explanations of concepts, and

problems that involve calculations related to atomic structure and periodic trends.

Are there any online resources available for reviewing Chapter 6 in
modern chemistry?

Yes, many educational websites offer resources such as video tutorials, interactive quizzes, and practice tests

specifically focused on Chapter 6 topics in modern chemistry.

What are some common mistakes students make when reviewing
Chapter 6?

Common mistakes include not fully understanding the periodic trends, misapplying concepts in

calculations, and overlooking the importance of units in measurements and conversions.

How important is understanding atomic structure for mastering Chapter
6?

Understanding atomic structure is crucial as it lays the foundation for many concepts in Chapter 6,

including how elements behave in the periodic table and their chemical properties.
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