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Which type of reaction involves a single compound breaking down into two or more simpler
substances?

Synthesis
Decomposition ✓
Single Replacement
Double Replacement

The type of reaction that involves a single compound breaking down into two or more simpler substances
is known as a decomposition reaction. This process typically requires energy input in the form of heat,
light, or electricity.

What is the primary purpose of balancing a chemical equation?

To make the equation look neat
To ensure the same number of atoms for each element on both sides ✓
To increase the reaction rate
To change the products of the reaction

The primary purpose of balancing a chemical equation is to ensure that the law of conservation of mass
is upheld, meaning that the number of atoms of each element is the same on both sides of the equation.
This reflects that matter is neither created nor destroyed in a chemical reaction.

Provide an example of a real-life application of a chemical reaction and explain its importance.
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Photosynthesis is a chemical reaction where plants convert carbon dioxide and water into
glucose and oxygen, using sunlight. This process is vital for producing oxygen and supporting
the food chain.

How does a catalyst affect the activation energy of a chemical reaction, and why is this important?

A catalyst lowers the activation energy required for a chemical reaction to occur.

Explain the Law of Conservation of Mass and its significance in chemical reactions.

The Law of Conservation of Mass asserts that in a closed system, the mass of the reactants
before a chemical reaction is equal to the mass of the products after the reaction, highlighting
that matter is conserved throughout the process.

In a chemical equation, which of the following are typically found on the left side? (Select all that
apply)

Reactants ✓
Products
Catalysts
Coefficients ✓

In a chemical equation, the substances that are reactants are typically found on the left side, while the
products are on the right side. Therefore, the left side usually contains the starting materials that undergo
a chemical change.
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Which of the following are examples of redox reactions? (Select all that apply)

Rust of iron ✓
Combustions of wood ✓
Melting of ice
Photosynthesis ✓

Redox reactions involve the transfer of electrons between substances, resulting in changes in oxidation
states. Common examples include combustion, respiration, and corrosion processes.

Describe the difference between a single replacement reaction and a double replacement reaction.

In a single replacement reaction, one element displaces another in a compound (A + BC → AC +
B), whereas in a double replacement reaction, two compounds exchange components to form
two new compounds (AB + CD → AD + CB).

Which elements are commonly involved in combustion reactions? (Select all that apply)

Oxygen ✓
Hydrogen ✓
Carbon ✓
Nitrogen

Combustions reactions typically involve elements such as carbon, hydrogen, and oxygen, as they are the
primary components of most fuels. These elements react with oxygen to produce heat, light, carbon
dioxide, and water.

Which reaction type involves the exchange of ions between two compounds?

Synthesis
Decomposition
Single Replacement
Double Replacement ✓
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The reaction type that involves the exchange of ions between two compounds is known as a double
displacement reaction. This process typically occurs in aqueous solutions where two ionic compounds
react to form two new ionic compounds, often resulting in the formation of a precipitate, gas, or water.

Which of the following is an example of an exothermic reaction?

Melting ice
Photosynthesis
Combustions of gasoline ✓
Evaporation of water

An exothermic reaction is a chemical reaction that releases energy in the form of heat. Common
examples include combustion reactions, such as burning wood or fossil fuels.

What does the pH scale measure?

Temperature
Concentration of hydrogen ions ✓
Concentration of oxygen
Rate of reaction

The pH scale is a measure of the acidity or alkalinity of a solution, indicating how acidic or basic a
substance is on a scale from 0 to 14.

Which of the following are products of a neutralization reaction? (Select all that apply)

Water ✓
Salt ✓
Oxygen
Carbon Dioxide

Neutralization reactions typically produce water and a salt as their main products. This occurs when an
acid reacts with a base, resulting in the formation of these two substances.

Which factors can affect the rate of a chemical reaction? (Select all that apply)

Temperature ✓
Concentration of reactants ✓
Surface area ✓
Color of reactants
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The rate of a chemical reaction can be influenced by several factors including temperature, concentration
of reactants, surface area, and the presence of catalysts. Each of these factors can either increase or
decrease the speed at which a reaction occurs.

Explain how pH is related to the concentration of hydrogen ions in a solution and why this is
important in chemical reactions.

The pH of a solution is inversely related to the concentration of hydrogen ions; as the
concentration of H+ increases, the pH decreases. This is important in chemical reactions because
the pH can affect the reactivity and stability of reactants and products.

Which of the following are characteristics of an endothermic reaction? (Select all that apply)

Absorbs heat ✓
Releases heat
Feels cold to the touch ✓
Feels warm to the touch

Endothermic reactions absorb heat from their surroundings, resulting in a decrease in temperature of the
environment. They often require energy input to proceed, typically in the form of heat, light, or electricity.

Discuss the environmental impact of combustion reactions and suggest ways to mitigate these
effects.

The environmental impact of combustion reactions includes the release of carbon dioxide (CO2),
nitrogen oxides (NOx), sulfur dioxide (SO2), and particulate matter, which contribute to global
warming, acid rain, and respiratory problems. To mitigate these effects, we can adopt renewable
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energy sources, enhance energy efficiency in industrial processes, promote electric vehicles, and
implement carbon capture and storage technologies.

In a combustion reaction, which element is always a reactant?

Nitrogen
Oxygen ✓
Hydrogen
Carbon

In a combustion reaction, oxygen is always a reactant, as it is necessary for the process of burning to
occur. This reaction typically involves a fuel reacting with oxygen to produce heat, light, and combustion
products such as carbon dioxide and water.

In a redox reaction, what happens to the oxidizing agent?

It gains electrons ✓
It loses electrons
It is unchanged
It is consumed

In a redox reaction, the oxidizing agent is the substance that gains electrons and is reduced, causing
another substance to be oxidized. It effectively facilitates the oxidation of another reactant while
undergoing reduction itself.

What is the role of a catalyst in a chemical reaction?

It is consumed in the reaction
It decreases the activation energy ✓
It changes the products formed
It increases the temperature

A catalyst speeds up a chemical reaction without being consumed in the process, allowing the reaction to
occur more efficiently and at a lower energy cost.
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