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Introduction

Cellular respiration is one of the most fundamental processes that sustains life on Earth. It is the biochemical 

pathway by which living cells convert glucose and oxygen into energy in the form of ATP, releasing carbon dioxide 

and water as by �products. In many high �school and introductory college biology courses, cellular respiration is 

covered in a dedicated chapter—often Chapter /9. Students are frequently asked to master a set of specialized 

vocabulary terms, and many teachers provide a “vocabulary review” section at the end of the chapter to help 

reinforce learning. This article offers a comprehensive, engaging, and SEO �friendly guide that focuses on the 

chapter 9 cellular respiration vocabulary review answer. We will walk through the key concepts, provide an

exhaustive list of terms with clear definitions, present practice questions along with detailed answers, and offer

study strategies to master the material.

Why Master Cellular Respiration Vocabulary?

Understanding the terminology of cellular respiration is essential for several reasons:

•  Conceptual Clarity – Vocabulary terms encapsulate complex biochemical processes. Knowing them helps 

students visualize the step �by �step flow from glucose to ATP.

•  Assessment Success – Many biology exams, including standardized tests, feature multiple �choice, 

fill �in �the �blank, and short �answer questions that rely on accurate terminology.

•  Scientific Communication – Even outside of exams, scientists and students must discuss cellular respiration 

accurately in lab reports, presentations, and research papers.

•  Foundation for Advanced Topics – Mastery of Chapter /9 vocabulary lays the groundwork for later topics such 

as oxidative phosphorylation, electron transport chain dynamics, and metabolic regulation.

Chapter /9: A Quick Overview of Cellular Respiration

Before diving into the vocabulary review, let’s recap the main stages of cellular respiration. The process can be

broken down into three major phases:

1.  Glycolysis – Occurs in the cytoplasm; one glucose molecule is split into two molecules of pyruvate, yielding a 

net gain of 2 ATP and 2 NADH.

2.  Citric Acid Cycle (Krebs Cycle) – Takes place in the mitochondrial matrix; each acetyl �CoA produced from 

pyruvate is oxidized, generating 2 CO ‚, 3 NADH, 1 FADH ‚, and 1 GTP (or ATP).

3.  Oxidative Phosphorylation – Includes the electron transport chain (ETC) and chemiosmosis; high �energy 

electrons from NADH and FADH ‚ reduce oxygen to water, pumping protons across the inner mitochondrial 

membrane and driving ATP synthase to produce ~28 ATP.

These stages are interconnected, and the vocabulary terms we’ll review reflect the key players and processes

involved.

Chapter /9 Cellular Respiration Vocabulary List

Below is a comprehensive list of terms you’ll encounter in Chapter 9, along with concise definitions and illustrative



examples. Each term is highlighted in bold for quick reference.

•  ATP (Adenosine Triphosphate) – The primary energy currency of the cell; energy is released when a 

phosphate group is hydrolyzed.

•  NAD z (Nicotinamide Adenine Dinucleotide) – A coenzyme that accepts electrons and a proton, becoming 

NADH.

•  FAD (Flavin Adenine Dinucleotide) – Similar to NAD z but accepts two electrons and two protons, becoming 

FADH ‚.

•  Oxidation – Loss of electrons from a molecule.

•  Reduction – Gain of electrons by a molecule.

•  Electron Transport Chain (ETC) – A series of protein complexes in the inner mitochondrial membrane that 

transfer electrons from NADH/FADH ‚ to oxygen.

•  Chemiosmosis – Generation of ATP via a proton gradient across a membrane.

•  Proton Motive Force (PMF) – The electrochemical gradient created by protons pumped into the 

intermembrane space.

•  Oxygen (O ‚) – The final electron acceptor in the ETC; reduced to water.

•  Glucose – A six �carbon sugar that serves as the primary substrate for cellular respiration.

•  Pyruvate – The end product of glycolysis; enters mitochondria for further oxidation.

•  Acetyl �CoA – The two �carbon molecule that feeds into the citric acid cycle.

•  Citric Acid Cycle (Krebs Cycle) – A cyclic series of reactions that oxidizes acetyl �CoA, producing CO ‚, NADH, 

FADH ‚, and GTP.

•  GTP (Guanosine Triphosphate) – Equivalent to ATP; used in certain reactions within the cycle.

•  Complex I (NADH:Ubiquinone Oxidoreductase) – First complex in the ETC; accepts electrons from NADH.

•  Complex II (Succinate Dehydrogenase) – Accepts electrons from FADH ‚.

•  Complex III (Cytochrome bc • Complex) – Transfers electrons from ubiquinol to cytochrome c.

•  Complex IV (Cytochrome c Oxidase) – Final complex; reduces oxygen to water.

•  Ubiquinone (Coenzyme Q) – Mobile electron carrier between Complexes I/II and III.

•  Cytochrome c – Small protein that shuttles electrons between Complexes III and IV.

•  ATP Synthase (Complex V) – Enzyme that synthesizes ATP using the proton gradient.

•  Oxidative Phosphorylation – The process that couples electron transport to ATP synthesis.

•  Redox Reaction – A chemical reaction involving the transfer of electrons.

•  Metabolism – All chemical reactions within a living organism.

•  Catabolism – Breakdown of complex molecules to release energy.

•  Anabolism – Synthesis of complex molecules using energy.

•  Isomerase – Enzyme that catalyzes the conversion of a molecule into one of its isomers.

•  Kinase – Enzyme that adds a phosphate group to a substrate.

•  Phosphatase – Enzyme that removes a phosphate group.

•  Transport Proteins – Proteins that facilitate movement of molecules across membranes.

•  Substrate – The molecule upon which an enzyme acts.

•  Product – The molecule(s) produced by an enzymatic reaction.

•  Enzyme – Biological catalyst that speeds up reactions.

•  Coenzyme – Non �protein organic molecule that assists enzyme function.

•  Proton Pump – Protein that moves protons across a membrane, creating a gradient.

•  Membrane Potential – Electrical potential difference across a membrane.

•  Oxygen Consumption – Rate at which cells consume oxygen; often measured to assess metabolic activity.

•  Respiratory Quotient (RQ) – Ratio of CO ‚ produced to O ‚ consumed; indicates which macronutrient is being 

oxidized.

•  Metabolic Rate – Speed at which metabolic reactions occur in a cell or organism.



Chapter 9 Cellular Respiration Vocabulary Review Questions

Test your knowledge with the following questions. Try answering each before consulting the answers section.

1.  What is the net gain of ATP produced during glycolysis?

2.  Which complex in the ETC accepts electrons from NADH?

3.  Define the term “oxidative phosphorylation.”

4.  What is the primary electron acceptor in the ETC?

5.  Which molecule acts as a mobile electron carrier between Complexes I/II and III?

6.  What is the function of ATP synthase?

7.  Explain the difference between NADH and FADH ‚ in terms of electron donation.

8.  Identify two key differences between catabolism and anabolism.

9.  What is the role of cytochrome c in the ETC?

10.  Describe the significance of the proton motive force.

Chapter 9 Cellular Respiration Vocabulary Review Answers

Below are detailed answers and explanations for each of the review questions. Understanding the reasoning behind

each answer will deepen your grasp of cellular respiration concepts.

1.  Net ATP gain during glycolysis: 2 ATP. Glycolysis produces 4 ATP (substrate �level phosphorylation) but 

consumes 2 ATP in the investment phase, leaving a net gain of 2 ATP.

2.  Complex that accepts electrons from NADH: Complex I (NADH:Ubiquinone oxidoreductase). This complex 

oxidizes NADH to NAD z and transfers electrons to ubiquinone.

3.  Oxidative phosphorylation: A process that couples the transfer of electrons through the ETC to the synthesis 

of ATP by ATP synthase, using the proton gradient created across the inner mitochondrial membrane.

4.  Primary electron acceptor: Molecular oxygen (O ‚). At the end of the ETC, electrons reduce O ‚ to water (H ‚O).

5.  Mobile electron carrier between Complexes I/II and III: Ubiquinone (Coenzyme Q). It shuttles electrons from 

Complexes I and II to Complex III.

6.  Function of ATP synthase: Generates ATP by phosphorylating ADP as protons flow back through the enzyme 

from the intermembrane space into the matrix.

7.  Difference between NADH and FADH ‚: NADH donates electrons to Complex I, entering the ETC earlier and 

generating ~3 ATP per molecule. FADH ‚ donates electrons to Complex II, bypassing Complex I and yielding ~2 ATP 

per molecule. Additionally, NADH carries two electrons and a proton, while FADH ‚ carries two electrons and two 

protons.

8.  Catabolism vs. Anabolism:

Catabolism: Breakdown of complex molecules into simpler ones, releasing energy (e.g., glucose !’ pyruvate). 

Often involves oxidation.

9.  Anabolism: Synthesis of complex molecules from simpler ones, consuming energy (e.g., amino acids !’ 

proteins). Often involves reduction.

Deepening Your Understanding: Key Concepts Explained

While the vocabulary review answers are helpful, it’s important to connect each term to the larger picture of cellular

respiration. Below we expand on several pivotal concepts.

Electron Transport Chain: The Powerhouse of the Cell

The ETC is a series of protein complexes and mobile carriers embedded in the inner mitochondrial membrane. Its



primary job is to transfer electrons from NADH and FADH ‚ to oxygen while pumping protons into the inter
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