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What is the effect of a catalyst on a chemical reaction?

A. Increases activation energy
B. Decreases reaction rate
C. Lowers activation energy ✓
D. Consumes reactants

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

A. Increasing temperature ✓
B. Decreasing concentration
C. Adding a catalyst ✓
D. Increasing surface area ✓

Which theory explains the necessity of proper orientation and energy for reactants to form
products?

A. Transition State Theory
B. Collision Theory ✓
C. Quantum Theory
D. Molecular Orbital Theory

Which of the following is an example of a homogeneous catalyst?

A. Iron in the Haber process
B. Enzymes in biological reactions ✓
C. Platinum in catalytic converters
D. Nickel in hydrogenation
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Describe the difference between homogeneous and heterogeneous catalysts with examples.

Homogeneous catalysts are substances that exist in the same phase as the reactants, such as
sulfuric acid in a liquid reaction, while heterogeneous catalysts exist in a different phase, like solid
platinum in a gas-phase reaction.

Which statements are true about reaction mechanisms? (Select all that apply)

A. They consist of elementary steps ✓
B. They always involve catalysts
C. They describe the overall reaction
D. They can include reaction intermediates ✓

What is the primary focus of chemical kinetics?

A. Composition of substances
B. Rates of chemical reactions ✓
C. Energy changes in reactions
D. Structure of molecules

What is the role of a reaction intermediate?

A. It is a catalyst
B. It is a product
C. It is formed and consumed during the reaction ✓
D. It is a reactant

What does the Arrhenius equation relate to in chemical kinetics?

A. Reaction rate and pressure
B. Reaction rate and concentration
C. Reaction rate and temperature ✓
D. Reaction rate and volume

What is the role of reaction intermediates in complex reactions, and how are they identified?
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Reaction intermediates play a crucial role in complex reactions by providing a pathway for the
transformation of reactants to products, often stabilizing transition states and lowering activation
energy. They can be identified through experimental methods such as spectroscopic analysis,
chromatography, and monitoring reaction kinetics.

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

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

Explain how Le Chatelier's Principle applies to chemical kinetics and reaction rates.

Le Chatelier's Principle applies to chemical kinetics by indicating that changes in concentration,
temperature, or pressure will shift the equilibrium position of a reaction, thereby affecting the rates
of the forward and reverse reactions. For example, increasing the concentration of reactants will
typically increase the rate of the forward reaction, while decreasing the concentration of products
will favor their formation.

What is the unit of the rate constant for a first-order reaction?

A. M/s
B. s⁻¹ ✓
C. M⁻¹s⁻¹
D. M²s⁻¹

Discuss the significance of activation energy in chemical reactions and how it can be altered.

Activation energy is significant because it determines the rate of a chemical reaction; lowering the
activation energy through catalysts or increasing temperature can speed up the reaction.

Which statements are true about the transition state in a chemical reaction? (Select all that apply)

A. It is a high-energy state ✓
B. It is more stable than reactants
C. It is the point of maximum energy ✓
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D. It can be isolated

How does the initial rate method help in determining the order of a reaction?

The initial rate method helps determine the order of a reaction by measuring how the initial rate
changes with varying concentrations of reactants, allowing for the calculation of reaction orders.

What are the possible effects of increasing temperature on a chemical reaction? (Select all that
apply)

A. Decreases reaction rate
B. Increases reaction rate ✓
C. Increases kinetic energy of molecules ✓
D. Decreases activation energy

Explain how the concentration of reactants affects the rate of a chemical reaction.

As the concentration of reactants increases, the rate of the chemical reaction typically increases due
to a higher frequency of collisions between reactant particles.

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

A. It is consumed in the reaction
B. It provides an alternative pathway with lower activation energy ✓
C. It increases the reaction rate ✓
D. It remains unchanged after the reaction ✓

What are characteristics of a zero-order reaction? (Select all that apply)

A. Rate is independent of reactant concentration ✓
B. Rate decreases as reactant concentration decreases
C. Rate is constant ✓
D. Rate depends on temperature ✓
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