Concept Review Questions and Answers—Chapter 4
4.1 The Development of the Cell Theory

1. Describe how the concept of the cell has changed over the past 200 years.
The original idea was that a cell was an empty vessel; today it is viewed as the basic unit of life composed of very complex organelles which are associated with all life processes.
2. What features do all cell types have in common?
All have an outer cell membrane, genetic material, and cytoplasm.
4.2 Cell Size

3. On the basis of surface area-to-volume ratio, why do cells tend to remain small?
Since the S/V ratio decreases as the cell grows, it becomes increasingly difficult to get nutrients into and waste out of the core of the cell in order to prevent it from dying from the center out.
4. What happens to the S/V ratio when folds are made in a cell’s outer membrane?
Folds on the surface of the cell increase its surface/volume ratio.
4.3 The Structure of Cellular Membranes

5. What are the prime molecules that make up cell membranes?
Phospholipids and proteins.
6. Describe the structure of cellular membranes based on the fluid-mosaic model.

The parts of the name “fluid-mosaic” model explains key components of this way to understand cell membranes. The term “fluid” identifies that the molecules in the cell membrane are not anchored. This means that individual molecules are able to slide past each other. This allows the membrane to be flexible and to reassemble if punctured or disturbed. The term “mosaic” generally refers to something that is made up of many different parts. A piece of art that is a mosaic is made of many small pieces of tile of different colors and possibly shapes. In the cell membrane, “mosaic” means that there are many types of separate molecules that create the membrane. The predominant molecules are different types of phospholipids. There are also many types of proteins and strings of carbohydrates and cholesterol-type of molecules in the cell membrane. 

4.4 Organelles Composed of Membranes

7. List the membranous organelles of a eukaryotic cell and describe the function of each.
Membranous Organelles:
A. ER
B. Golgi
C. Vacuoles
D. Vesicles
E. Cell membrane
F. Nuclear membrane
G. Chloroplasts
H. Mitochondria
I. Lysosomes
J. Peroxisomes
8. Define the following terms: stroma, grana, and cristae.
Stroma: The space between the grana, which has no chlorophyll.
Grana: The inner folded sacs of membranes of the chloroplasts.
Cristae: The inner folded membrane of the mitochondria.
9. Describe the functions of the plasma membrane.
The plasma membrane creates a barrier between the inside of the cell and the outside of the cell. The plasma membrane also contains proteins that serves as tunnels for materials to move in or out of the cell.
4.5 Nonmembranous Organelles

10. List the nonmembranous organelles of the cell and describe their function.
Non-membranous Organelles:
A. chromatin
B. ribosomes
C. nucleolus
D. centrioles
E. microtubules
F. microfilaments
G. intermediate fibers
H. cilia
I. flagella
4.6 Nuclear Components

11. Define the following terms: chromosome, chromatin.
Chromosome: tightly coiled short, dense strands of DNA.
Chromatin: loosely coiled double helices of DNA.
12. What is a nucleolus?
The site of ribosome manufacture composed of specific granules and fibers in association with the cell’s DNA used in the manufacture of ribosomes.
13. What other type of molecule is attached to DNA in chromosomes?
A chromosome is a very long molecule of DNA that is wrapped around histone proteins like beads on a string. 
4.7 Exchange Through Membranes

14. Describe what happens during the process of endocytosis. 
Microbes or molecules are surrounded by a portion of the plasma membrane. Once inside the cell lysosomes add their digestive enzymes to the phagocytic vacuole, which speeds the breakdown of the contents of the vacuole. Finally, the vacuole containing the digested material moves to the inner surface of the plasma membrane, where the contents are discharged by exocytosis.

15. How do diffusion, facilitated diffusion, osmosis, and active transport differ?
Diffusion and osmosis are passive modes of movement; active transport requires energy from ATP while facilitated diffusion does not require energy. Both active transport and facilitated diffusion utilize enzymes to assist the movement of materials through the membrane.
16. What will happen if an animal is placed in a hypertonic solution? 
Animal cells shrink when in a hypertonic solution because water moves from the cells which have the higher water concentration to the surroundings.

4.8 Prokaryotic and Eukaryotic Cells Revisited

17. List five differences in structure between prokaryotic and eukaryotic cells.

1. Eukaryotic cells are larger. Prokaryotic cells are smaller.
2. Eukaryotic cells have internal membrane bound compartments. Prokaryotic cells do not.

3. Eukaryotic cells have linear chromosomes. Prokaryotic cells are circular.

4. Eukaryotic cells have mitochondria. Prokaryotic cells do not.
5. Eukaryotic cells evolved later in time that prokaryotic cells did.

18. What two types of organisms have prokaryotic cell structure?
Bacteria and Archeae.
