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In an energy diagram, which features indicate an endothermic reaction? (Select all that apply)

Products have higher energy than reactants. ✓
The energy change (ΔE) is positive. ✓
The activation energy is higher than in exothermic reactions.
The transition state is lower than the reactants.

In an energy diagram, an endothermic reaction is indicated by the products being at a higher energy level
than the reactants, and the presence of an upward slope from reactants to products. Additionally, the
diagram may show heat being absorbed from the surroundings.

Which of the following statements are true about activation energy? (Select all that apply)

It is the energy required to start a reaction. ✓
It is always higher in exothermic reactions.
It can be lowered by a catalyst. ✓
It is the energy difference between reactants and products.

Activation energy is the minimum energy required for a chemical reaction to occur, and it can be affected
by factors such as temperature and the presence of catalysts. Understanding activation energy is crucial
for predicting reaction rates and mechanisms.

What information can be gathered about a chemical reaction by analyzing its energy diagram?
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By analyzing its energy diagram, one can determine the activation energy, the relative energy
levels of reactants and products, and whether the reaction releases or absorbs energy.

Which type of reaction is characterized by products having lower energy than reactants?

Endothermic
Exothermic ✓
Isothermal
Adiabatic

Reactions characterized by products having lower energy than reactants are known as exothermic
reactions. These reactions release energy, often in the form of heat, as they proceed.

What is the term for the highest energy point on an energy diagram?

Reactant
Product
Transition State ✓
Equilibrium

The highest energy point on an energy diagram is known as the transition state. This point represents the
maximum energy barrier that must be overcome for a reaction to proceed.

In your own words, explain why understanding energy diagrams is important for studying chemical
reactions.

Energy diagrams are important for studying chemical reactions because they illustrate the energy
changes that occur throughout the reaction process, allowing chemists to understand the
activation energy required, the stability of reactants and products, and the overall energy
transformation.

What does an energy diagram primarily illustrate?
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The speed of a reaction
The energy changes during a chemical reaction ✓
The concentration of reactants
The temperature of the reaction

An energy diagram primarily illustrates the changes in energy levels during a chemical reaction, showing
the energy of reactants, products, and the activation energy required for the reaction to occur.

Which of the following is NOT a component of an energy diagram?

Activation energy
Reaction coordinate
Concentration gradient ✓
Transition state

An energy diagram typically includes components such as reactants, products, activation energy, and
transition states. Any option that does not fit these categories, such as a specific type of catalyst or
unrelated concept, would be the correct answer to the question.

Which of the following are true for a catalyst in a chemical reaction? (Select all that apply)

It is consumed in the reaction.
It lowers the activation energy. ✓
It increases the energy of the products.
It does not change the overall energy change (ΔE) of the reaction. ✓

A catalyst increases the rate of a chemical reaction without being consumed in the process and does not
alter the equilibrium of the reaction. It provides an alternative pathway for the reaction with a lower
activation energy.

How does the transition state relate to the activation energy in an energy diagram?
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The transition state is the peak of the energy diagram, and the activation energy is the energy
barrier that must be overcome to reach this transition state.

Describe how a catalyst affects the activation energy and overall energy diagram of a reaction.

A catalyst decreases the activation energy of a reaction, which results in a lower transition state
peak in the energy diagram, but does not alter the overall energy difference between reactants
and products.

Discuss the significance of the reaction coordinate in an energy diagram and what it represents.

The reaction coordinate is a graphical representation of the progress of a reaction, showing the
energy levels of reactants, transition states, and products, which is crucial for understanding the
energy barriers and overall feasibility of the reaction.

In an energy diagram, what does the vertical axis typically represent?

Time
Temperature
Energy ✓
Pressure

In an energy diagram, the vertical axis typically represents the energy level of the system, indicating the
potential or kinetic energy of the molecules involved in a reaction or process.
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What effect does a catalyst have on an energy diagram?

Increases the energy of products
Lowers the activation energy ✓
Raises the activation energy
Increases the energy of reactants

A catalyst lowers the activation energy of a reaction, which is reflected in the energy diagram by a
decrease in the height of the energy barrier between reactants and products.

Which factors can affect the shape of an energy diagram? (Select all that apply)

Presence of a catalyst ✓
Temperature of the reaction
Concentration of reactants
Type of reaction (exothermic or endothermic) ✓

The shape of an energy diagram can be influenced by factors such as the type of reaction (exothermic or
endothermic), the presence of catalysts, and the energy levels of reactants and products.

What are the characteristics of a transition state in an energy diagram? (Select all that apply)

It is the point of maximum energy. ✓
It is a stable state.
It occurs after the reactants. ✓
It is a temporary state. ✓

The transition state in an energy diagram is characterized by having the highest energy along the
reaction pathway, being a point of maximum instability, and representing a configuration where bonds are
partially broken and formed.

What can be inferred from an energy diagram with a low activation energy? (Select all that apply)

The reaction is likely to be fast. ✓
The reaction is likely to be slow.
A catalyst is likely present. ✓
The reaction requires high temperature to proceed.
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A low activation energy indicates that a reaction can occur more easily and quickly, suggesting that the
reaction is likely to proceed at a faster rate and may be more favorable under certain conditions.

Explain the difference between exothermic and endothermic reactions in terms of energy diagrams.

In energy diagrams, exothermic reactions are characterized by a decrease in energy from
reactants to products, indicating that energy is released, whereas endothermic reactions show an
increase in energy, indicating that energy is absorbed from the surroundings.

In an exothermic reaction, how does the energy of the products compare to the reactants?

Higher
Lower ✓
The same
Can't be determined

In an exothermic reaction, the energy of the products is lower than that of the reactants, as energy is
released during the reaction.

What is the primary purpose of the reaction coordinate in an energy diagram?

To show the energy level
To indicate the progress of the reaction ✓
To measure temperature changes
To calculate pressure

The reaction coordinate in an energy diagram represents the progress of a chemical reaction, illustrating
the energy changes that occur as reactants transform into products. It helps visualize the transition states
and activation energy required for the reaction to proceed.
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