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Part 1: Building a Foundation

Which of the following is a synthesis reaction?

Hint: Look for a reaction where multiple reactants combine to form a single product.

A) 2H₂O → 2H₂ + O₂
B) Zn + 2HCl → ZnCl₂ + H₂
C) 2H₂ + O₂ → 2H₂O ✓
D) AgNO₃ + NaCl → AgCl + NaNO₃

A synthesis reaction combines two or more reactants to form a single product.

Identify the characteristics of a decomposition reaction.

Hint: Think about how a single compound can break down into simpler substances.

A) Involves two reactants forming one product
B) A single compound breaks down into simpler substances ✓
C) Often requires energy input such as heat or light ✓
D) Produces water and a salt

A decomposition reaction involves a single compound breaking down into simpler substances, often
requiring energy.

Describe what happens in a single replacement reaction. Provide an example to illustrate your
explanation.

Hint: Consider how one element replaces another in a compound.
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In a single replacement reaction, one element replaces another in a compound, resulting in a new
element and a new compound.

List the products of the following combustion reaction: CH₄ + 2O₂ → ?

Hint: Think about the typical products of hydrocarbon combustion.

1. Product 1:

CO₂

2. Product 2:

H₂O

The products of the combustion of methane (CH₄) are carbon dioxide (CO₂) and water (H₂O).

What is the general form of a double replacement reaction?

Hint: Consider how two compounds exchange ions.

A) A + B → AB
B) AB → A + B
C) A + BC → AC + B
D) AB + CD → AD + CB ✓

The general form of a double replacement reaction is AB + CD → AD + CB, where two compounds
exchange ions.
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Part 2: Understanding, Interpretation, and Application

Which of the following reactions is an example of an acid-base reaction?

Hint: Look for a reaction that produces water and a salt.

A) HCl + NaOH → NaCl + H₂O ✓
B) 2H₂ + O₂ → 2H₂O
C) Zn + 2HCl → ZnCl₂ + H₂
D) AgNO₃ + NaCl → AgCl + NaNO₃

An acid-base reaction typically involves an acid reacting with a base to produce water and a salt.

In a redox reaction, which of the following statements are true?

Hint: Consider the definitions of oxidation and reduction.

A) Oxidation involves the gain of electrons
B) Reduction involves the loss of electrons
C) Oxidation and reduction occur simultaneously ✓
D) Electrons are transferred between species ✓

In a redox reaction, oxidation involves the loss of electrons, while reduction involves the gain of
electrons, and both processes occur simultaneously.

Explain how you can identify a combustion reaction. What are the typical reactants and products
involved?

Hint: Consider the characteristics of combustion reactions.

Combustions reactions typically involve hydrocarbons as reactants and produce carbon dioxide
and water as products.

Given the reaction: 2Na + Cl₂ → 2NaCl, which type of reaction is this, and why?
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Hint: Think about how the reactants interact to form a product.

A) Synthesis, because two elements combine to form a compound ✓
B) Decomposition, because a compound breaks down into elements
C) Single Replacement, because an element replaces another in a compound
D) Double Replacement, because two compounds exchange ions

This reaction is a synthesis reaction because two elements combine to form a compound.

Predict the products of the following reaction and identify the type of reaction: CaCO₃ → ?

Hint: Consider the decomposition of calcium carbonate.

The products of the decomposition of calcium carbonate (CaCO₃) are calcium oxide (CaO) and
carbon dioxide (CO₂). This is a decomposition reaction.

Part 3: Analysis, Evaluation, and Creation

Analyze the following reaction and explain why it is considered a redox reaction: Zn + CuSO₄ →
ZnSO₄ + Cu. Identify the oxidizing and reducing agents.

Hint: Consider the transfer of electrons in the reaction.

This reaction is a redox reaction because zinc is oxidized (loses electrons) and copper(II) ions are
reduced (gain electrons). Zinc is the reducing agent, and copper(II) sulfate is the oxidizing agent.
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Which of the following statements best describes the relationship between reactants and products
in a balanced chemical equation?

Hint: Think about the law of conservation of mass.

A) The number of atoms of each element is the same on both sides of the equation ✓
B) The total mass of reactants is greater than the total mass of products
C) The number of molecules is the same on both sides of the equation
D) The number of compounds is the same on both sides of the equation

In a balanced chemical equation, the number of atoms of each element is the same on both sides,
reflecting the conservation of mass.

Consider the reaction: 2KClO₃ → 2KCl + 3O₂. What type of reaction is this, and what does it
demonstrate about the conservation of mass?

Hint: Think about how the reactants break down into products.

A) Synthesis; mass is conserved by forming a single product
B) Decomposition; mass is conserved by breaking down a compound ✓
C) Single Replacement; mass is conserved by replacing an element
D) Double Replacement; mass is conserved by exchanging ions

This is a decomposition reaction, and it demonstrates that mass is conserved as the total mass of
reactants equals the total mass of products.

Evaluate the environmental impact of combustion reactions in everyday life. Discuss both the
benefits and drawbacks, providing specific examples.

Hint: Consider the role of combustion in energy production and pollution.

Combustions reactions have both benefits, such as energy production, and drawbacks, such as
pollution and greenhouse gas emissions.

Create a balanced chemical equation for the reaction between aluminum and hydrochloric acid.
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Hint: Consider the products formed when aluminum reacts with hydrochloric acid.

1. Reactants:

2Al + 6HCl

2. Products:

2AlCl₃ + 3H₂

The balanced equation for the reaction between aluminum and hydrochloric acid is 2Al + 6HCl → 2AlCl₃
+ 3H₂.

Propose a real-world scenario where a double replacement reaction could be beneficial. Explain the
reaction and its potential applications.

Hint: Consider how double replacement reactions are used in various industries.

Double replacement reactions can be beneficial in applications such as wastewater treatment,
where they help remove contaminants.

Which of the following scenarios would most likely involve a redox reaction?

Hint: Think about processes that involve electron transfer.

A) Mixing vinegar and baking soda to produce carbon dioxide
B) Burning magnesium ribbon in air to form magnesium oxide ✓
C) Dissolving sugar in water to form a solution
D) Heating calcium carbonate to produce lime and carbon dioxide
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Burnishing magnesium ribbon in air to form magnesium oxide is a redox reaction as it involves the
transfer of electrons.
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