Chapter 3 Cells Answer Key

Bislogy 12: Chapler 3 — Review Workshee! Answer Ke

A. Cell Theory:

1. Cell theory = Eving things are composed of cells and new cells arize only from
preaxisting cells.

2. Resclving power of a microscope is the capacity 1o distinguish between 2
adjacent pts and is dependent on the wavelangth of the illumination. Electron
micrascopes have greater resohing power bic elecirons have shorer
wavelenglths than visile light,

B. Eukaryotic and Prokaryolic Cells

1. Eukaryotic cell = membrane-bound nuchkews, and membranous organalles.
2. Phospholipids and proteins.

3. Primary = callulose molacules, form fibrils that lie at right angles.
Secondary = Lignin, substance that makes secondary wall stronger.

4. Conlrod center = nucleus. DNA molecules directs protein synthesis.

5. Cheomatin: threadlike network in nucleus, made up of DNA and protain
Chromosome: red-like structure in nucleus seen during cefl division; contains
genes (hereditary unis)

B, Mucleolus = Ribosomal subunit farmation, contains DMA thal produces rBMNA
for ribosome farmation

7. 2 layars.

g. Permit passage of proleins into nucleus and lel ribosomal wnits out of nucleus.,
9. Bibosomes are dense granules composaed of 2 subunits that contain both
RMA and proteins. They are sites of protein synthesis. When several ribosomes
are making the same protein, thay are arranged in a fumictional growp called a
pelyzome,

10. Rowgh ER has ribasomes attached on outside, but smooth ER doesn't

11, Rough ER = synthesizes protein

12, a) Smoath ER = synthesizes lipids and modibes proleins (macromolecubes)

Chapter 3 Cells Answer Key is an essential resource for students and educators alike, as it provides
clarity and understanding of the fundamental concepts surrounding the unit of life: cells. Chapter 3
typically dives into the structure, function, and classification of cells, which are the building blocks of all
living organisms. This article will explore the key points covered in this chapter, including the types of
cells, their organelles, functions, and the significance of cellular processes. Understanding these
concepts is vital for anyone studying biology, as it lays the groundwork for more advanced topics in life

sciences.



Overview of Cells

Cells are often referred to as the "basic unit of life." They perform various functions that are essential
for the survival of living organisms. In Chapter 3, students learn about two primary types of cells:

prokaryotic and eukaryotic.

Prokaryotic Cells

Prokaryotic cells are simpler and smaller than eukaryotic cells. They lack a nucleus and membrane-

bound organelles. Key characteristics of prokaryotic cells include:

o Size: Typically 0.1 to 5.0 micrometers in diameter.

e Structure: Composed of a plasma membrane, cytoplasm, ribosomes, and genetic material (DNA)

that is not enclosed in a nucleus.

¢ Examples: Bacteria and Archaea.

Eukaryotic Cells

Eukaryotic cells are more complex and larger than prokaryotic cells. They contain a nucleus and

various membrane-bound organelles. Key features of eukaryotic cells include:

e Size: Generally 10 to 100 micrometers in diameter.



¢ Structure: Composed of a plasma membrane, cytoplasm, ribosomes, a nucleus, and various

organelles such as mitochondria, endoplasmic reticulum, and Golgi apparatus.

o Examples: Plant cells, animal cells, fungi, and protists.

Understanding the differences between prokaryotic and eukaryotic cells is fundamental, as it impacts

the study of genetics, physiology, and evolution.

Cell Structure and Organelles

Cells contain various organelles, each with specific functions that contribute to the overall health and

operation of the cell. Chapter 3 delves into the most important organelles found in eukaryotic cells.

Key Organelles

1. Nucleus: The control center of the cell that contains the cell's genetic material (DNA). It regulates

gene expression and mediates the replication of DNA during the cell cycle.

2. Mitochondria: Often referred to as the "powerhouse of the cell," mitochondria are responsible for

producing ATP through cellular respiration, providing energy for cellular activities.

3. Endoplasmic Reticulum (ER): There are two types of ER:

- Rough ER: Studded with ribosomes, it synthesizes proteins destined for export or for use within the
cell.

- Smooth ER: Lacks ribosomes and is involved in lipid synthesis, detoxification, and calcium ion

storage.



4. Golgi Apparatus: Functions as the cell’s packaging and distribution center. It modifies, sorts, and

packages proteins and lipids for secretion or use within the cell.

5. Lysosomes: Contain digestive enzymes that break down waste materials and cellular debris. They

are crucial for maintaining the cell's health.

6. Ribosomes: The site of protein synthesis, ribosomes can be free-floating in the cytoplasm or

attached to the rough ER.

7. Cell Membrane: A phospholipid bilayer that surrounds the cell, controlling what enters and exits the

cell. It plays a vital role in cell communication and signaling.

8. Cytoskeleton: A network of fibers that provide structural support, facilitate movement, and organize

the cell’s interior.

Cell Functions and Processes

Cells perform a variety of functions that are critical for the survival of living organisms. Chapter 3

emphasizes several key cellular processes:

Cellular Respiration

Cellular respiration is the process by which cells convert glucose and oxygen into ATP, carbon dioxide,

and water. This process occurs in three main stages:

1. Glycolysis: The breakdown of glucose into pyruvate, yielding a small amount of ATP.

2. Krebs Cycle: Takes place in the mitochondria, where pyruvate is further broken down, generating



electron carriers.

3. Electron Transport Chain: A series of reactions that utilize the electrons from the Krebs cycle to

produce a large amount of ATP.

Photosynthesis

Photosynthesis is the process by which plants, algae, and some bacteria convert light energy into

chemical energy stored in glucose. This process occurs in two stages:

1. Light-dependent Reactions: Occur in the thylakoid membranes of chloroplasts, where sunlight is

captured and converted into ATP and NADPH.

2. Calvin Cycle: Takes place in the stroma of chloroplasts, utilizing ATP and NADPH to convert

carbon dioxide into glucose.

Cell Division

Cell division is essential for growth, repair, and reproduction. There are two primary types of cell

division:

¢ Mitosis: The process by which a cell divides to produce two identical daughter cells, maintaining

the same number of chromosomes.



e Meiosis: A specialized form of division that produces gametes (sperm and eggs) with half the

original number of chromosomes, ensuring genetic diversity.

Importance of Understanding Cells

The knowledge gained from Chapter 3 is foundational for various fields of study, including medicine,
genetics, and biotechnology. Understanding cells and their functions allows scientists to:

¢ Investigate diseases at the cellular level.

* Develop targeted therapies and treatments for various medical conditions.

¢ Explore genetic engineering and its applications in agriculture and medicine.

Additionally, comprehension of cellular processes has implications for environmental science, as
understanding how cells respond to changes in their environment can inform conservation efforts and

ecological studies.

Conclusion

Chapter 3 Cells Answer Key serves as a crucial guide for students navigating the complexities of
cellular biology. By grasping the differences between prokaryotic and eukaryotic cells, recognizing the
functions of various organelles, and understanding essential cellular processes such as respiration,

photosynthesis, and division, students lay a solid foundation for future studies in biology. The



significance of cellular biology extends beyond the classroom, influencing advancements in health,

technology, and our understanding of life itself.

Frequently Asked Questions

What are the main types of cells discussed in Chapter 3%

The main types of cells discussed in Chapter 3 are prokaryotic cells, eukaryotic cells, plant cells, and

animal cells.

What is the function of the cell membrane as described in Chapter 32

The cell membrane functions as a selective barrier that regulates the entry and exit of substances,
maintaining homeostasis within the cell.
How does Chapter 3 explain the difference between plant and animal

cells?

Chapter 3 explains that plant cells have a rigid cell wall, chloroplasts for photosynthesis, and large

central vacuoles, while animal cells lack these structures and have more flexible membranes.

What organelles are highlighted in Chapter 3 and their roles?

Key organelles highlighted include the nucleus (control center), mitochondria (energy production),

ribosomes (protein synthesis), and endoplasmic reticulum (transport and processing).

What methods of cell transport are covered in Chapter 39

Chapter 3 covers passive transport (diffusion and osmosis) and active transport (using energy to move

substances against their concentration gradient).



What is the significance of the cytoskeleton as mentioned in Chapter
3?

The cytoskeleton provides structural support, helps in cell division, and aids in intracellular transport

and cell movement.

How does Chapter 3 describe the process of cellular respiration?

Chapter 3 describes cellular respiration as a process that converts glucose and oxygen into ATP,

carbon dioxide, and water, occurring mainly in the mitochondria.

What role do enzymes play in cellular functions according to Chapter
3%

Enzymes act as catalysts that speed up chemical reactions in cells, facilitating metabolic processes

and maintaining cellular function.

What are the key takeaways from Chapter 3 regarding cell theory?

The key takeaways include that all living organisms are made of cells, cells are the basic unit of life,

and all cells arise from pre-existing cells.
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