
chapter 9 ap biology
chapter 9 ap biology is a critical element of the AP Biology curriculum, focusing on the
intricate processes of cellular respiration and the conversion of energy within biological
systems. This chapter delves into the various pathways cells utilize to generate ATP, the
energy currency of life, from organic molecules. Students will explore key concepts such
as glycolysis, the Krebs cycle, and oxidative phosphorylation, along with the roles of
enzymes and electron transport chains. Understanding these processes is vital for
mastering biological energy conversion and its significance in cellular function. This
article will provide a comprehensive overview of Chapter 9 of AP Biology, outlining its
main topics and concepts, and offering helpful insights and explanations to aid in learning.
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Overview of Cellular Respiration
Cellular respiration is a fundamental biochemical process through which cells convert
nutrients into energy. This process is essential for maintaining cellular activities and
overall organism functionality. In AP Biology, understanding the stages of cellular
respiration is crucial, as it illustrates how energy flows through biological systems.

Cellular respiration can be categorized into aerobic and anaerobic processes. Aerobic
respiration occurs in the presence of oxygen, while anaerobic respiration takes place in its
absence. The overall equation for aerobic respiration can be summarized as:

C6H12O6 + 6 O2 → 6 CO2 + 6 H2O + Energy (ATP)

This equation highlights the transformation of glucose into carbon dioxide and water,
releasing energy in the form of ATP. Understanding the mechanisms behind energy
production and utilization is pivotal in AP Biology, as it connects to broader themes such
as metabolism and energy balance in living organisms.

Glycolysis
Glycolysis is the first step in the cellular respiration pathway and occurs in the cytoplasm
of the cell. This process breaks down glucose (a six-carbon sugar) into two molecules of



pyruvate (three-carbon compounds), yielding a net gain of two ATP molecules and two
NADH molecules. Glycolysis can be divided into two phases: the energy investment phase
and the energy payoff phase.

Energy Investment Phase
In the energy investment phase, glucose is phosphorylated and converted into
fructose-1,6-bisphosphate, requiring the input of two ATP molecules. This investment is
crucial as it prepares the glucose molecule for subsequent breakdown.

Energy Payoff Phase
During the energy payoff phase, the six-carbon compound is split into two three-carbon
molecules, which are then further oxidized. Each molecule of pyruvate produced results in
the generation of NADH and ATP through substrate-level phosphorylation. The net gain
from glycolysis is:

2 ATP (net gain)

2 NADH

Glycolysis is unique because it does not require oxygen, making it a universal energy-
producing pathway utilized by many organisms, including those that thrive in anaerobic
environments.

Krebs Cycle (Citric Acid Cycle)
The Krebs Cycle, also known as the citric acid cycle or tricarboxylic acid (TCA) cycle,
occurs in the mitochondria of eukaryotic cells. This cycle is a series of enzymatic reactions
that further oxidize the products of glycolysis to produce more ATP and reducing agents.

Before entering the Krebs cycle, pyruvate is converted into acetyl-CoA, releasing carbon
dioxide and generating NADH. Each turn of the Krebs cycle processes one acetyl-CoA,
resulting in the production of:

3 NADH

1 FADH2

1 ATP (or GTP)

2 CO2 molecules

The cycle must turn twice for each glucose molecule, as one glucose yields two pyruvate
molecules. The NADH and FADH2 produced are crucial for the next stage of cellular
respiration.



Oxidative Phosphorylation
Oxidative phosphorylation is the final stage of cellular respiration, taking place in the
inner mitochondrial membrane. This process comprises two main components: the
electron transport chain (ETC) and chemiosmosis. The NADH and FADH2 generated from
glycolysis and the Krebs cycle donate electrons to the ETC, which consists of a series of
protein complexes.

As electrons are transferred through the chain, they release energy used to pump protons
(H+) from the mitochondrial matrix into the intermembrane space, creating a proton
gradient. This gradient is then utilized by ATP synthase to produce ATP during
chemiosmosis. The overall reaction of oxidative phosphorylation can be summarized as:
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