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Unlocking AP Biology Chapter 6: Your Comprehensive Reading Guide
Answers

Welcome to the definitive resource for mastering AP Biology Chapter 6. Whether you're a freshman tackling the
curriculum for the first time or a seasoned student polishing your exam strategy, this guide will walk you through
every concept, answer every question, and equip you with the study tactics that top scorers use. Chapter 6—
focused on cellular respiration, photosynthesis, and the intricate dance of energy transfer—can feel daunting. But
with a clear roadmap, you'll find the material engaging, memorable, and exam ready.

What Makes Chapter 6 a Cornerstone of AP Biology?

AP Biology’s sixth chapter is a linchpin in the course because it connects the biochemical pathways that sustain

life. Students must understand not only the steps of glycolysis, the Krebs cycle, and the electron transport chain,

but also how these processes are mirrored and inverted in photosynthesis. The ability to compare and contrast
these pathways is a recurring theme on the AP exam. That’s why a robust reading guide answersset is essential:
it ensures you see the relationships, not just the isolated facts.

Why a Reading Guide Is More Than Just a Cheat Sheet

A well crafted reading guide does more than provide quick answers. It:

« Clarifies complex pathways: Visualizing the flow of electrons and energy makes abstract concepts concrete.

« Highlights key regulatory points: Knowing where control happens helps you answer “why” questions on the
exam.

¢ Reinforces terminology: Consistent use of terms like photosystem Il and oxidative phosphorylation builds a
strong vocabulary foundation.

e Encourages active learning: By summarizing each section, you're forced to process and re express the
information.

Key Topics Covered in Chapter 6

1. Glycolysis

Glycolysis is the first step in glucose catabolism. It occurs in the cytoplasm and produces 2 ATP, 2 NADH, and 2
pyruvate molecules per glucose. Students often struggle with the energy investment versus payoff phases and the
role of phosphofructokinase.

2. Krebs Cycle (Citric Acid Cycle)

Taking place in the mitochondrial matrix, the Krebs cycle oxidizes acetyl CoA to CO ,, generating NADH, FADH ,, and
GTP (or ATP). The cycle’s regulatory checkpoints—citrate synthase, isocitrate dehydrogenase, and ; °etoglutarate
dehydrogenase—are critical for exam questions.

3. Electron Transport Chain and Oxidative Phosphorylation

Complexes -1V shuttle electrons, pumping protons across the inner mitochondrial membrane to create a proton



gradient. ATP synthase uses this gradient to produce the majority of ATP in aerobic respiration.

4. Photosynthesis Overview

Photosynthesis is the counterpart of respiration. Light energy drives the conversion of CO, and H ,0O into glucose and
O ,. Understanding the two major stages—Ilight dependent reactions and the Calvin cycle—is vital.

5. Light Dependent Reactions

These reactions occur in the thylakoid membranes of chloroplasts, capturing photons to produce ATP, NADPH, and
O ,. The electron transport chain in photosystems | and Il is a key focus.

6. Light Independent Reactions (Calvin Cycle)

Using ATP and NADPH from the light dependent stage, the Calvin cycle fixes CO , into glyceraldehyde 3 phosphate,
ultimately forming glucose. Regulation by the enzyme Rubisco and the role of photorespiration are frequent exam
topics.

Step by Step Reading Guide Answers: How to Approach Each Section

To maximize retention, treat the chapter as a series of interconnected modules. Here’s a practical strategy:

Preview the section: Read the heading and sub headings. Predict what you'll learn.

Read actively: Highlight key terms and jot down questions in the margin.

Summarize: After each subsection, write a one sentence summary in your own words.

Check the answers: Compare your summary to the reading guide answers to gauge understanding.
Teach the concept: Explain it aloud to a study partner or even to yourself.
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Sample Answers to Common Questions

Below are concise, high value answers to the most frequently asked questions about Chapter 6. Use these as a
quick reference or as a springboard for deeper study.

« What is the net ATP yield of glycolysis? 2 ATP (4 produced, 2 used).

¢ Which step of the Krebs cycle is the rate limiting one? Isocitrate dehydrogenase (catalyzes the oxidative
decarboxylation of isocitrate).

« How many ATP molecules are generated by oxidative phosphorylation per NADH? Approximately 2.5 ATP.

* What is the primary function of photosystem 11? Excitation of chlorophyll a and splitting of water to release O ,.

¢ Why does Rubisco sometimes catalyze photorespiration? Because it can use O , instead of CO , when CO ,
concentration is low.

Detailed Answers for Chapter 6 Reading Guide

Section 1: Glycolysis

Glycolysis can be divided into two phases: the energy investment phase and the energy payoff phase. In the
investment phase, two ATP molecules are consumed to phosphorylate glucose and fructose 6 phosphate. The
payoff phase generates four ATP molecules (net gain of two) and two NADH molecules. The pathway's key
regulatory enzymes—hexokinase/glucokinase, phosphofructokinase 1, and pyruvate kinase—control the flux of
glucose through the pathway.

Section 2: Krebs Cycle

The cycle begins with the condensation of acetyl CoA and oxaloacetate to form citrate. Subsequent steps involve
oxidative decarboxylation, hydration, and dehydrogenation, producing CO ,, NADH, FADH ,, and GTP. The cycle’s



regulation hinges on the aforementioned rate limiting enzymes. Additionally, the cycle’s intermediates serve as
precursors for amino acid synthesis.

Section 3: Electron Transport Chain

Complex | (NADH dehydrogenase) accepts electrons from NADH, Complex Il (succinate dehydrogenase) from

FADH ,, and passes them through ubiquinone and cytochrome c¢ to Complex Il and IV. Each complex pumps
protons, creating an electrochemical gradient. ATP synthase (Complex V) then uses this gradient to synthesize ATP

from ADP and inorganic phosphate.

Section 4: Photosynthesis Overview

Photosynthesis is a two stage process: the light dependent reactions capture solar energy, while the Calvin cycle
converts that energy into chemical bonds. The overall equationis 6 CO,+ 6 H,O + lightenergy " CtH+ Ot +6 O ,.

Section 5: Light Dependent Reactions

In photosystem II, light excites P680, leading to electron transfer to plastoquinone. The resulting proton gradient
powers ATP synthesis. In photosystem |, P700 is excited, and electrons are transferred to ferredoxin, which
reduces NADP z to NADPH. Water splitting supplies electrons to photosystem Il and generates O ,.

Section 6: Light Independent Reactions (Calvin Cycle)

The cycle operates in three phases: carbon fixation, reduction, and regeneration of ribulose 1,5 bisphosphate. CO, is
fixed by RuBisCO, forming 3 phosphoglycerate, which is then reduced to glyceraldehyde 3 phosphate using ATP and
NADPH. The cycle also produces NADP z and ADP, ready for the next round.

Visual Aids and Diagrams

Diagrams are your best friends when studying metabolic pathways. Here’s how to make the most of them:

1. Label every component: Identify enzymes, substrates, cofactors, and products.
2. Follow the electron flow: Use arrows to track electrons from donor to acceptor.
3. Mark the proton gradient: Indicate the direction and location of proton pumping.
4. Use color coding: Differentiate between energy input, storage, and output.

Reliable diagram resources include the Khan Academy, Nature’s Biochemistry series, and AP Biology review books
that feature high resolution pathway maps.

Common Mistakes Students Make (and How to Avoid Them)

» Confusing ATP production between glycolysis and oxidative phosphorylation: Remember that glycolysis yields
a net of 2 ATP, while oxidative phosphorylation contributes the majority (~30 ATP).

¢ Overlooking the role of NADH and FADH ,: These carriers are essential for the electron transport chain; their
oxidation releases energy for ATP synthesis.

¢ Misreading the regulation of RuBisCO: It can fix CO, or O ,, leading to photorespiration. Understanding the
environmental factors that influence this switch is crucial.

 Ignoring the impact of oxygen levels: Hypoxic conditions shift metabolism toward anaerobic pathways,
producing lactate instead of completing the Krebs cycle.

* Assuming all ATP comes from substrate level phosphorylation: Many students forget that oxidative
phosphorylation generates the bulk of ATP.

Practice Questions and Answers



Multiple Choice Sample
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