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Part 1: Building a Foundation

Which of the following best describes an ionic bond?

undefined. A) Sharing of electrons between two non-metals
undefined. B) Transfer of electrons from one atom to another ✓
undefined. C) Sharing of electrons between a metal and a non-metal
undefined. D) Formation of a metallic lattice

An ionic bond is characterized by the transfer of electrons from one atom to another.

Select all characteristics of covalent bonds.

undefined. A) High melting points
undefined. B) Sharing of electrons ✓
undefined. C) Occurs between non-metals ✓
undefined. D) Conducts electricity in solution

Covalent bonds involve the sharing of electrons and typically occur between non-metals.

Explain the difference between an ionic bond and a covalent bond in terms of electron movement
and types of elements involved.

Ionic bonds involve the transfer of electrons from metals to non-metals, while covalent bonds
involve the sharing of electrons between non-metals.

List two examples of ionic compounds and two examples of covalent compounds.

1. Ionic Compound 1
Sodium Chloride (NaCl)

2. Ionic Compound 2
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Magnesium Oxide (MgO)

3. Covalent Compound 1
Water (H2O)

4. Covalent Compound 2
Carbon Dioxide (CO2)

Examples of ionic compounds include sodium chloride (NaCl) and magnesium oxide (MgO). Examples of
covalent compounds include water (H2O) and carbon dioxide (CO2).

Which of the following elements is most likely to form a covalent bond?

undefined. A) Sodium (Na)
undefined. B) Chlorine (Cl) ✓
undefined. C) Magnesium (Mg)
undefined. D) Argon (Ar)

Chlorine (Cl) is a non-metal and is most likely to form a covalent bond.

Part 2: Understanding and Interpretation

Which statement best explains why ionic compounds conduct electricity in solution?

undefined. A) They form a metallic lattice.
undefined. B) They dissolve into neutral atoms.
undefined. C) They dissociate into ions that move freely. ✓
undefined. D) They have high melting points.

Ionic compounds conduct electricity in solution because they dissociate into ions that move freely.

Identify the statements that correctly describe polar covalent bonds.

undefined. A) Electrons are shared equally.
undefined. B) Electrons are shared unequally. ✓
undefined. C) Occurs between atoms with similar electronegativities.
undefined. D) Results in partial charges on atoms. ✓

Polar covalent bonds involve unequal sharing of electrons, resulting in partial charges on atoms.
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Describe how electronegativity differences between atoms influence the type of bond formed.

Electronegativity differences determine whether electrons are shared (covalent) or transferred
(ionic), influencing bond type.

Part 3: Application and Analysis

Given the elements Carbon (C) and Oxygen (O), what type of bond would they most likely form?

undefined. A) Ionic
undefined. B) Covalent ✓
undefined. C) Metallic
undefined. D) Hydrogen

Carbon and oxygen are both non-metals, so they would most likely form a covalent bond.

Which of the following scenarios would most likely result in the formation of an ionic bond?

undefined. A) A metal reacting with a non-metal ✓
undefined. B) Two non-metals reacting
undefined. C) A metal reacting with another metal
undefined. D) A noble gas reacting with a non-metal

An ionic bond is most likely to form when a metal reacts with a non-metal.

Predict the properties of a compound formed between Magnesium (Mg) and Chlorine (Cl) and justify
your prediction based on the type of bond.

The compound formed between Mg and Cl is likely to be ionic, exhibiting high melting points and
electrical conductivity in solution.

Which factor most significantly affects the strength of an ionic bond?

undefined. A) Size of the ions ✓
undefined. B) Number of shared electrons
undefined. C) Electronegativity difference
undefined. D) Atomic mass
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The size of the ions significantly affects the strength of an ionic bond; smaller ions typically form stronger
bonds.

Analyze the following statements and select those that correctly describe how bond length affects
bond strength.

undefined. A) Shorter bonds are generally stronger. ✓
undefined. B) Longer bonds are generally stronger.
undefined. C) Bond strength is independent of bond length.
undefined. D) Bond length is inversely related to bond strength. ✓

Shorter bonds are generally stronger, and bond length is inversely related to bond strength.

Analyze the relationship between bond energy and bond type. How does bond energy differ between
ionic and covalent bonds?

Bond energy is typically higher for ionic bonds compared to covalent bonds, reflecting the strength
of the ionic interactions.

Part 4: Evaluation and Creation

Which of the following compounds would you expect to have the highest melting point?

undefined. A) H2O
undefined. B) NaCl ✓
undefined. C) CO2
undefined. D) CH4

Sodium chloride (NaCl) is expected to have the highest melting point due to its strong ionic bonds.

Evaluate the following statements and select those that accurately describe the properties of
covalent compounds.

undefined. A) They are usually gases or liquids at room temperature. ✓
undefined. B) They have high electrical conductivity.
undefined. C) They have low melting and boiling points. ✓
undefined. D) They form crystalline solids.
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Covalent compounds are usually gases or liquids at room temperature and have low melting and boiling
points.

Design a simple experiment to test whether a given compound is ionic or covalent. Describe the
steps and expected outcomes.

An experiment could involve testing solubility in water and conductivity; ionic compounds will
dissolve and conduct electricity, while covalent compounds will not.

Propose two real-world applications for ionic compounds and two for covalent compounds,
explaining the significance of their properties in each application.

1. Ionic Compound Application 1
Used in batteries

2. Ionic Compound Application 2
Table salt (NaCl)

3. Covalent Compound Application 1
Used in plastics

4. Covalent Compound Application 2
Pharmaceuticals

Ionic compounds are used in batteries and as table salt, while covalent compounds are used in plastics and
pharmaceuticals.
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