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Understanding endothermic and exothermic reactions is fundamental in the field of
chemistry. These reactions describe how energy is absorbed or released during chemical
processes, and they play critical roles in various scientific and practical applications. This
comprehensive guide will cover the definitions, characteristics, examples, and a worksheet
complete with answers to help reinforce your understanding of these essential concepts.

What are Endothermic Reactions?

Endothermic reactions are chemical reactions that absorb energy, usually in the form of
heat, from their surroundings. This absorption of energy results in a decrease in the
temperature of the surrounding environment.

Characteristics of Endothermic Reactions

1. Energy Absorption: Energy is absorbed from the surroundings.
2. Temperature Change: The temperature of the surroundings decreases.
3. Positive Enthalpy Change: The enthalpy change (ΔH) for endothermic reactions is
positive.
4. Examples: Common examples include photosynthesis, the dissolution of ammonium
nitrate in water, and the thermal decomposition of calcium carbonate.

Common Examples

- Photosynthesis: Plants absorb sunlight to convert carbon dioxide and water into glucose
and oxygen.
- Dissolution of Salts: The dissolution of ammonium nitrate in water is an endothermic
process that absorbs heat, resulting in a cooler solution.
- Baking Soda and Vinegar Reaction: When baking soda (sodium bicarbonate) reacts with
vinegar (acetic acid), it absorbs heat from the environment.

What are Exothermic Reactions?

Exothermic reactions, on the other hand, are chemical reactions that release energy into
their surroundings. This release typically occurs in the form of heat, resulting in an
increase in the temperature of the surroundings.



Characteristics of Exothermic Reactions

1. Energy Release: Energy is released into the environment.
2. Temperature Change: The temperature of the surroundings increases.
3. Negative Enthalpy Change: The enthalpy change (ΔH) for exothermic reactions is
negative.
4. Examples: Common examples include combustion reactions, respiration, and the
reaction of acids with bases.

Common Examples

- Combustion of Fuels: When hydrocarbons combust, they release carbon dioxide, water,
and energy.
- Respiration: The metabolic process in organisms where glucose reacts with oxygen to
produce carbon dioxide, water, and energy.
- Neutralization Reactions: When an acid reacts with a base, heat is often produced,
exemplifying an exothermic process.

Comparison of Endothermic and Exothermic
Reactions

| Feature | Endothermic Reactions | Exothermic Reactions |
|-----------------------------|---------------------------------------|---------------------------------------|
| Energy Change | Absorbs energy | Releases energy |
| Temperature Effect | Decreases the temperature | Increases the temperature |
| Enthalpy Change (ΔH) | Positive | Negative |
| Common Examples | Photosynthesis, melting ice | Combustion, respiration |

Worksheet: Endothermic and Exothermic
Reactions

Below is a worksheet designed to test your understanding of endothermic and exothermic
reactions. The questions range from multiple-choice to short answer formats.

Questions

1. Define endothermic and exothermic reactions.

2. Which of the following is an example of an endothermic reaction?
a) Burning wood
b) Dissolving salt in water



c) Respiration
d) Rusting of iron

3. What happens to the temperature of the surroundings during an exothermic reaction?

4. Write the general equation for an exothermic reaction.

5. Explain why photosynthesis is considered an endothermic reaction.

6. Identify the enthalpy change (ΔH) sign for endothermic and exothermic reactions.

7. List two real-life applications of exothermic reactions.

8. Complete the following statements:
a) In an endothermic reaction, the products have __________ energy than the reactants.
b) In an exothermic reaction, the reactants have __________ energy than the products.

Answers

1. Endothermic reactions are those that absorb energy from their surroundings, while
exothermic reactions release energy into their surroundings.

2. b) Dissolving salt in water.

3. The temperature of the surroundings increases during an exothermic reaction.

4. A general equation for an exothermic reaction can be represented as:
Reactants → Products + Energy

5. Photosynthesis is considered an endothermic reaction because plants absorb sunlight
(energy) to convert carbon dioxide and water into glucose and oxygen.

6. The enthalpy change (ΔH) for endothermic reactions is positive, while for exothermic
reactions, it is negative.

7. Two real-life applications of exothermic reactions include:
- The combustion of fuels for energy production.
- The heat generated during the neutralization of acids and bases.

8.
a) In an endothermic reaction, the products have more energy than the reactants.
b) In an exothermic reaction, the reactants have more energy than the products.

Conclusion

Endothermic and exothermic reactions are essential concepts in chemistry that have
significant implications in various fields, including environmental science, biology, and



engineering. Understanding the energy changes involved in these reactions helps us grasp
fundamental principles of chemical reactions and their applications in everyday life. The
worksheet provided is a useful tool for reinforcing this knowledge, allowing students and
enthusiasts alike to test their understanding and apply what they have learned. By
mastering these concepts, one can better appreciate the dynamic nature of chemical
processes and their impact on the world around us.

Frequently Asked Questions

What is an endothermic reaction?
An endothermic reaction is a chemical reaction that absorbs heat from its surroundings,
resulting in a decrease in temperature in the environment.

What is an exothermic reaction?
An exothermic reaction is a chemical reaction that releases heat, causing an increase in
temperature in the surroundings.

How can you identify an endothermic reaction in a
worksheet?
You can identify an endothermic reaction by looking for reactions that require heat input
or have a positive change in enthalpy (ΔH > 0).

What are some common examples of exothermic
reactions?
Common examples include combustion reactions, such as burning fuel, and respiration in
living organisms.

How do energy diagrams represent endothermic and
exothermic reactions?
Energy diagrams show the energy of reactants and products; in endothermic reactions,
the products have higher energy than reactants, while in exothermic reactions, the
products have lower energy.

What is the significance of activation energy in these
reactions?
Activation energy is the minimum energy required to initiate a reaction; both endothermic
and exothermic reactions require activation energy to proceed.



How can temperature changes be observed in an
endothermic reaction?
In an endothermic reaction, the temperature of the surroundings decreases, which can be
measured with a thermometer or observed through other thermal changes.

What role do catalysts play in endothermic and
exothermic reactions?
Catalysts lower the activation energy required for both endothermic and exothermic
reactions, allowing them to proceed more quickly without being consumed in the process.

How can you experimentally determine if a reaction is
exothermic or endothermic?
You can experimentally determine the nature of the reaction by measuring the
temperature change of the surroundings before and after the reaction occurs.

What is a common endothermic reaction that students
might study?
A common endothermic reaction studied in classrooms is the reaction of baking soda with
vinegar, which absorbs heat and feels cold to the touch.
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