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What does a positive AG indicate about a reaction?

(O The reaction is spontaneous

O The reaction is non-spontaneous v’
O The reaction is at equilibrium

O The reaction is exothermic

A positive AG indicates that a reaction is non-spontaneous under standard conditions, meaning it
requires an input of energy to proceed. This suggests that the products of the reaction are less stable
than the reactants.

In the equation AG = AG° + RT In Q, what does R represent?

O Reaction quotient

QO Universal gas constant v’
O Rate of reaction

(O Radius of the system

In the equation AG = AG° + RT In Q, R represents the universal gas constant, which is a fundamental

constant in thermodynamics that relates energy to temperature and is used in various equations involving
gases and chemical reactions.

Which condition indicates a spontaneous process?

OAG>0
ONAG=0
OAG<O0vy
O AG =1

A spontaneous process is indicated by a decrease in Gibbs free energy (AG < 0). This means that the
process can occur without the need for external energy input.

Create hundreds of practice and test experiences based on the latest learning science.

Visit Studyblaze.io

Gibbs Free Energy Quiz Questions and Answers PDF


https://studyblaze.io/

(‘) StudyBlaze.io

Your Al Tutor for interactive quiz, worksheet and flashcard creation.

What is the formula for Gibbs Free Energy?

OG=H+TS
OG=H-TSVv
OG=T-HS
O G=HxTS

Gibbs Free Energy is a thermodynamic potential that measures the maximum reversible work obtainable
from a thermodynamic system at constant temperature and pressure. It is crucial for predicting the
spontaneity of processes and is represented by the formula: G =H - TS.

Which of the following factors affect Gibbs Free Energy? (Select all that apply)

(O Temperature v
() Pressure

(J Enthalpy v

(J Entropy v

Gibbs Free Energy is affected by temperature, pressure, and the concentrations of reactants and
products in a chemical reaction. These factors influence the spontaneity and equilibrium of the reaction.

Which components are part of the Gibbs Free Energy equation? (Select all that apply)

() Enthalpy v
(J Entropy v
(J Temperature v’
() Volume
The Gibbs Free Energy equation includes components such as enthalpy (H), entropy (S), and

temperature ( T). These components are essential for determining the spontaneity of a process in
thermodynamics.

Explain why Gibbs Free Energy is important in predicting the spontaneity of a reaction.
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Gibbs Free Energy is important because it allows us to predict whether a reaction will occur
spontaneously. If AG is negative, the reaction can proceed without the need for external energy,
indicating that it is thermodynamically favorable.

Describe how temperature affects the Gibbs Free Energy of a system.

VZ

Temperature affects Gibbs Free Energy by influencing the entropy term in the equation G =H -
TS. As temperature increases, the impact of the entropy term becomes more significant, which
can change the spontaneity of reactions, particularly those with large changes in entropy.

What is the significance of the equilibrium constant K in relation to Gibbs Free Energy?

/

The equilibrium constant K is significant because it relates to Gibbs Free Energy through the
equation AG° = -RT In K. This relationship helps us understand the position of equilibrium in a
reaction and whether products or reactants are favored under standard conditions.

Discuss the role of Gibbs Free Energy in biological systems, particularly in ATP hydrolysis.
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Gibbs Free Energy plays a crucial role in biological systems by indicating the energy available for
cellular processes. In ATP hydrolysis, the negative AG indicates that the reaction releases energy,
which can be harnesses to drive other reactions that require energy input, thus facilitating
metabolism.

How does Gibbs Free Energy relate to the concepts of enthalpy and entropy?

/

Gibbs Free Energy relates to enthalpy and entropy by combining these two concepts to assess
the spontaneity of a process. Enthalpy represents the heat content of a system, while entropy
measures the disorder. The balance between these two factors determines whether a reaction is
spontaneous or not.

How can Gibbs Free Energy be applied in industrial processes? (Select all that apply)

(J To assess reaction feasibility v
() To determine reaction speed

(J To optimize energy efficiency v’
(] To measure product yield

Gibbs Free Energy is crucial in determining the spontaneity of reactions and optimizing conditions for
industrial processes, such as chemical manufacturing and energy production.

Provide an example of a real-world application of Gibbs Free Energy in an industrial process.
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A real-world application of Gibbs Free Energy is in the Haber process for ammonia synthesis. By
analyzing Gibbs Free Energy, chemists can determine the optimal conditions for maximizing yield
and efficiency, balancing the enthalpy and entropy changes involved in the reaction.

In which scenarios is Gibbs Free Energy used? (Select all that apply)

() Predictin reaction spontaneity v/

(J Calculating work done by a system v’
() Determining phase changes v’

(] Measuring the speed of a reaction

Gibbs Free Energy is used to predict the spontaneity of chemical reactions and phase changes, as well
as to determine equilibrium conditions in thermodynamic processes.

At equilibrium, what is the value of AG?

O Greater than zero
O Less than zero
O Equal to zero v
O Undefined

At equilibrium, the change in Gibbs free energy (AG) is equal to zero, indicating that the system is in a
state of balance and no net change is occurring in the concentrations of reactants and products.

What does a negative AG imply about a chemical reaction? (Select all that apply)

(J The reaction is spontaneous. v’
(1] The reaction releases energy. v’
(] The reaction is endothermic.

(1] The reaction is at equilibrium.

A negative AG indicates that a chemical reaction is spontaneous and can occur without the input of
external energy. It also suggests that the products of the reaction are more stable than the reactants.

Which statements are true about AG°? (Select all that apply)

(J It is measured under standard conditions. v’

(] It is always positive.

() It can be used to calculate equilibrium constants. v’
(] It is temperature-independent.
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AG° represents the standard Gibbs free energy change of a reaction, indicating the spontaneity and
equilibrium position. It is influenced by temperature, pressure, and concentrations of reactants and
products under standard conditions.

What is the standard condition temperature for calculating AG°?

O 0°C
O25°Cv
O 50°C
O 100°C

The standard condition temperature for calculating AG® is 298 K, which is equivalent to 25 degrees
Celsius. This temperature is commonly used in thermodynamic calculations to ensure consistency.

What is the primary use of Gibbs Free Energy in biological systems?

(O To measure temperature changes

O To predict energy transfer and consumption v’
O To calculate pressure

O To determine volume changes

Gibbs Free Energy is primarily used in biological systems to predict the spontaneity of chemical reactions
and to understand the energy changes associated with metabolic processes. It helps determine whether
a reaction can occur under constant temperature and pressure conditions.

Which of the following is a measure of disorder in a system?

O Enthalpy

QO Entropy v

O Gibbs Free Energy
O Temperature

Entropy is a measure of disorder in a system, reflecting the number of possible arrangements of particles
in a given state. Higher entropy indicates greater disorder and randomness within the system.
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