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Introduction

Welcome to the definitive resource for mastering AP Biology Chapter 6: Cellular Respiration. Whether you're a
high school student preparing for the AP exam, a teacher looking for a structured review, or a parent wanting to
support your child’s studies, this guide provides a clear, step by step walkthrough of the chapter’s core concepts,
along with a comprehensive answer key for the reading questions. By the end of this article, you'll have a deeper
understanding of the biochemical pathways that power life, a solid set of study strategies, and a reliable reference
to check your work against the official answer key.

Chapter Overview

Chapter 6 of the AP Biology curriculum focuses on the processes that cells use to convert nutrients into usable
energy. The central theme is the transformation of glucose into adenosine triphosphate (ATP) through a series of
interconnected reactions: glycolysis, the link reaction, the citric acid (Krebs) cycle, and oxidative
phosphorylation (electron transport chain and chemiosmosis). The chapter also explores the alternatives—
fermentation pathways that cells use when oxygen is scarce.

Key Learning Objectives

¢ Explain the steps and enzymes involved in glycolysis, the citric acid cycle, and oxidative phosphorylation.
e Compare aerobic and anaerobic respiration, highlighting the conditions that favor each.

Calculate the net ATP yield from one molecule of glucose under different conditions.

e Discuss the role of electron carriers (NAD z, NADH, FADH ,) and the proton gradient in ATP synthesis.

¢ Analyze how cellular respiration integrates with other metabolic pathways.

Reading Guide: How to Approach Chapter 6

To fully absorb Chapter 6, follow this structured approach:

1. Preview the Chapter

Start by skimming the section titles and subheadings. Notice the progression from basic concepts (glycolysis) to
more complex mechanisms (electron transport chain). This gives you a mental map of the material.

2. Read Actively
 Highlight or underline key terms (e.g., phosphofructokinase, complex I).
« Write brief notes in the margin: “Enzyme X catalyzes step Y” or “ATP yield: 2 from glycolysis.”
¢ Pause after each subsection to paraphrase the main idea in your own words.

3. Summarize Each Section

After completing a subsection, write a one sentence summary. For example: “Glycolysis converts one glucose
molecule into two pyruvate molecules, producing a net gain of 2 ATP and 2 NADH.”

4. Answer the Reading Questions

Chapter 6 includes a set of multiple choice and short answer questions designed to test comprehension. Tackle



them after each major topic to reinforce learning.

5. Review the Answer Key

Once you've attempted the questions, consult the answer key (provided below). Compare your responses with the
official answers, and note any discrepancies. Understanding why an answer is correct—or incorrect—will deepen
your grasp of the material.

Answer Key for Chapter 6 Reading Questions

Below is a detailed answer key for the standard reading questions found in most AP Biology Chapter 6 study
guides. The questions are grouped by subtopic for easy reference.

Glycolysis
1. Answer: C. Glycolysis occurs in the cytoplasm.
2. Answer: B. The net yield of ATP from glycolysis is 2 ATP.
3. Answer: D. The enzyme phosphofructokinase is regulated by ATP and AMP.
4. Answer: A. Pyruvate is the end product of glycolysis.

Link Reaction

1. Answer: B. The link reaction occurs in the mitochondrial matrix.
2. Answer: C. Each pyruvate yields one NADH during the link reaction.
3. Answer: D. The link reaction produces one molecule of acetyl CoA per pyruvate.

Citric Acid Cycle

1. Answer: A. Each turn of the cycle consumes one molecule of NAD z.
2. Answer: C. The cycle generates 3 NADH, 1 FADH ,, and 1 GTP (or ATP).
3. Answer: D. The citric acid cycle is part of the Krebs cycle.

Oxidative Phosphorylation

1. Answer: B. Complex | accepts electrons from NADH.

2. Answer: C. The proton gradient drives ATP synthase.

3. Answer: A. Oxygen is the final electron acceptor in the electron transport chain.

4. Answer: D. The maximum ATP yield from oxidative phosphorylation is approximately 28—-32 ATP per glucose.

Fermentation
1. Answer: B. In anaerobic conditions, pyruvate is converted to lactate in animal cells.
2. Answer: C. Yeast uses ethanol fermentation to regenerate NAD z.
3. Answer: D. Fermentation yields only 2 ATP per glucose.

Integration with Other Pathways

1. Answer: A. The citric acid cycle is linked to the urea cycle in the liver.
2. Answer: C. Gluconeogenesis uses pyruvate and oxaloacetate as substrates.
3. Answer: B. Lipid synthesis occurs in the cytosol, using acetyl CoA generated from glycolysis.

Deep Dive: Core Concepts Explained

Below we unpack the most critical ideas from Chapter 6, providing concise explanations, diagrams (described
verbally), and real world analogies to cement your understanding.

1. Glycolysis —The “Energy Grab”



Glycolysis is a ten step pathway that breaks down one glucose molecule into two pyruvate molecules. It takes place
in the cytoplasm and does not require oxygen.

e Energy Investment Phase: The first six steps consume 2 ATP molecules to phosphorylate glucose and its
intermediates.
e Energy Payoff Phase: The last four steps produce 4 ATP (substrate level phosphorylation) and 2 NADH.
¢ Net Gain: 2 ATP + 2 NADH per glucose.
2. Link Reaction — Bridging to Mitochondria

After glycolysis, the two pyruvate molecules enter the mitochondrion. Each pyruvate is decarboxylated, producing
acetyl CoA, NADH, and CO ,. This step is crucial for feeding the citric acid cycle.

3. Citric Acid Cycle —The “Turning Wheel”

The citric acid cycle is a closed loop that oxidizes acetyl CoA to CO , while generating high energy electron carriers
and GTP.

e Each turn yields: 3 NADH, 1 FADH ,, 1 GTP (equivalent to ATP), and 2 CO ,.
* Because two acetyl CoA molecules are produced per glucose, the cycle turns twice per glucose.
4. Oxidative Phosphorylation —The “Powerhouse”

Electron carriers (NADH, FADH,) donate electrons to the electron transport chain (ETC), a series of protein
complexes embedded in the inner mitochondrial membrane. As electrons move through the ETC, protons are
pumped into the intermembrane space, creating a proton motive force.

e Complex | (NADH dehydrogenase): Accepts electrons from NADH.

e Complex Il (succinate dehydrogenase): Accepts electrons from FADH ..

e Complex Il (cytochrome bc ¢) and Complex IV (cytochrome c oxidase) continue electron flow, ultimately
reducing oxygen to water.

e ATP Synthase (Complex V): Uses the proton gradient to synthesize ATP from ADP and inorganic phosphate.

Theoretical maximum ATP vyield per glucose: 30—32 ATP, depending on shuttle systems and proton leak.
5. Fermentation — Survival Without Oxygen

When oxygen is limited, cells resort to fermentation to regenerate NAD z, allowing glycolysis to continue. Two main
types:

e Lactic Acid Fermentation — Pyruvate + NADH ! Lactate + NAD z (muscle cells).
¢ Ethanol Fermentation — Pyruvate I’ CO , + Ethanol + NAD z (yeast).

Both yield only 2 ATP per glucose (the same as glycolysis).

Calculating ATP Yield: A Quick Reference

Below is a table summarizing the ATP yield from one glucose molecule under different conditions.



Condition ATP (substrate level) ATP (oxidative Total ATP
phosphorylation)

Aerobic (normal) 4 (glycolysis) + 2 (citric ~26-28 ~32-34
acid cycle) =6
Anaerobic (fermentation) 4 (glycolysis) 0 4 (net 2 after investment)

Study Tips for Chapter 6

Mastering cellular respiration requires more than rote memorization. Here are proven strategies to help you retain
information and perform well on the AP exam.

1. Use Flashcards for Key Terms

Create digital or paper flashcards for enzymes, complexes, and intermediates. Test yourself daily.

2. Draw Flowcharts

Visually mapping the pathways can help you see the flow of metabolites and electrons. Color code the stages (e.g.,
glycolysis in blue, citric acid cycle in green).

3. Practice with Concept Maps

Link cellular respiration to other processes like photosynthesis, gluconeogenesis, and the urea cycle. Seeing the
big picture reinforces memory.

4. Solve Quantitative Problems

AP Biology exams include quantitative questions. Practice calculating ATP yields, pH changes in fermentation, and
the impact of enzyme inhibitors.

5. Review Past Exam Questions

Use the College Board’s archived exams to test your knowledge under timed conditions.

Additional Resources

To supplement this guide, consider the following materials:

* AP Biology Study Guides — Many publishers offer chapter by chapter reviews with practice questions.

¢ Online Simulations — Websites like PhET and BioDigital Human provide interactive models of cellular
respiration.

* YouTube Lectures — Channels such as Khan Academy and CrashCourse offer concise, visual explanations.

* Peer Reviewed Articles — Reading recent research can deepen your appreciation for how scientists study
metabolic pathways.

Conclusion
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