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Part 1: Building a Foundation

Which of the following is an indicator of a chemical reaction?

Hint: Think about changes that indicate a reaction has occurred.

A) Melting of ice
B) Color change ✓
C) Dissolving sugar in water
D) Breaking a glass

A color change is a common indicator of a chemical reaction.

Which of the following are types of chemical reactions? (Select all that apply)

Hint: Consider the main categories of chemical reactions.

A) Synthesis ✓
B) Decomposition ✓
C) Evaporation
D) Single Displacement ✓

Synthesis, decomposition, and single displacement are types of chemical reactions.

Describe what happens in a synthesis reaction and provide a general formula.

Hint: Think about how elements combine to form compounds.
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In a synthesis reaction, two or more reactants combine to form a single product, typically
represented as A + B → AB.

List two examples of a decomposition reaction and briefly describe each.

Hint: Consider reactions where compounds break down into simpler substances.

1. Example 1: Electrolysis of water

Water (H2O) breaks down into hydrogen (H2) and oxygen (O2) gases.

2. Example 2: Thermal decomposition of calcium carbonate

Calcium carbonate (CaCO3) breaks down into calcium oxide (CaO) and carbon
dioxide (CO2) when heated.

Examples include the electrolysis of water into hydrogen and oxygen, and the thermal decomposition of
calcium carbonate into calcium oxide and carbon dioxide.

What is the general form of a combustion reaction?

Hint: Think about the reactants and products involved in combustion.

A) A + B → AB
B) AB → A + B
C) Hydrocarbon + O2 → CO2 + H2O ✓
D) A + BC → AC + B
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The general form of a combustion reaction is Hydrocarbon + O2 → CO2 + H2O.

Part 2: Comprehension and Application

In a single displacement reaction, which of the following occurs?

Hint: Consider how elements interact in a reaction.

A) Two compounds exchange partners.
B) One element replaces another in a compound. ✓
C) A compound breaks down into simpler substances.
D) Two elements combine to form a compound.

In a single displacement reaction, one element replaces another in a compound.

Which of the following statements about double displacement reactions are true? (Select all that
apply)

Hint: Think about the characteristics of double displacement reactions.

A) They often produce a precipitate. ✓
B) They involve the exchange of ions between two compounds. ✓
C) They always require a catalyst.
D) They are also known as metathesis reactions. ✓

Double displacement reactions often produce a precipitate and involve the exchange of ions between two
compounds.

Explain why balancing chemical equations is important in chemical reactions.

Hint: Consider the law of conservation of mass.
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Balancing chemical equations is important because it ensures that the number of atoms of each
element is conserved, adhering to the law of conservation of mass.

Which of the following equations is balanced?

Hint: Check the number of atoms on both sides of the equation.

A) H2 + O2 → H2O
B) 2H2 + O2 → 2H2O ✓
C) H2 + 2O2 → H2O2
D) 2H2 + 2O2 → 2H2O2

The balanced equation is 2H2 + O2 → 2H2O.

Identify the products of the reaction: Na2CO3 + CaCl2 → ?

Hint: Think about the compounds formed from the reaction.

A) NaCl ✓
B) CaCO3 ✓
C) CO2
D) H2O

The products of the reaction are NaCl and CaCO3.

Part 3: Analysis, Evaluation, and Creation

Which factor does NOT affect the rate of a chemical reaction?

Hint: Consider the factors that influence reaction rates.

A) Temperature
B) Concentration
C) Surface area
D) Color of reactants ✓

The color of reactants does not affect the rate of a chemical reaction.

Analyze the following reaction and identify the type and the reason: Zn + 2HCl → ZnCl2 + H2
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Hint: Consider the changes that occur in the reactants and products.

A) Synthesis, because two elements combine.
B) Single Displacement, because zinc replaces hydrogen. ✓
C) Decomposition, because a compound breaks down.
D) Double Displacement, because two compounds exchange ions.

This is a single displacement reaction because zinc replaces hydrogen in hydrochloric acid.

Discuss how catalysts affect chemical reactions and provide an example.

Hint: Think about the role of catalysts in speeding up reactions.

Catalysts speed up chemical reactions by lowering the activation energy required, such as using
platinum in catalytic converters.

Which of the following scenarios would most likely require the use of a catalyst?

Hint: Consider processes that involve chemical reactions.

A) Baking a cake
B) Photosynthesis in plants
C) Rust ing of iron
D) Decomposition of hydrogen peroxide ✓

The decomposition of hydrogen peroxide typically requires a catalyst.

Evaluate the following statements and select those that correctly describe the role of energy in
chemical reactions.

Hint: Think about how energy is involved in reactions.

A) Energy is always absorbed in exothermic reactions.
B) Energy is released in exothermic reactions. ✓
C) Endothermic reactions require energy input. ✓
D) All reactions release energy.
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Energy is released in exothermic reactions and required in endothermic reactions.

Propose a method to increase the rate of a specific chemical reaction and justify your approach.

Hint: Consider factors that influence reaction rates.

Increasing temperature or concentration can increase the rate of a reaction by providing more
energy or reactants.

Create a balanced chemical equation for a reaction you might observe in a laboratory setting.
Describe the type of reaction and its practical application.

Hint: Think about common laboratory reactions.

1. Balanced Equation:

2H2 + O2 → 2H2O

2. Type of Reaction:

Combust ion

3. Practical Application:

Energy production in fuel cells.
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A balanced equation could be 2H2 + O2 → 2H2O, which is a combustion reaction used in energy
production.
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