Chapter 2 Answer Key

Apply What You Know

page 27—The light micrographs (Lms) are found in 2.21.The transmission electron micrographs (TEMs) are 2.6a, 2.12a,b, and 2.13c. The scanning electron micrographs (SEMs) are 2.13a and 2.22b.

page 28 Small cells have relatively more surface area than larger ones. A metabolically active organ would consist of a greater number of small cells rather than few large cells to facilitate the rapid diffusion and transport of materials across the membrane. Also, molecules within a large cell cannot move quickly enough through the cytoplasm to support vigorous metabolic demands. 

 
page 39—Desmosomes cannot prevent fluids from seeping between cells, so stomach acid and enzymes would get between the cells and digest the underlying tissues. 


Testing Your Comprehension
1. Hydrophilic molecules would not provide a barrier between the ECF and the ICF because they would freely mix with water. A plasma membrane must contain hydrophobic molecules to effectively separate intracellular and extracellular environments.

2. Light microscopes are much simpler to use. Electron microscopes would be prohibitively complicated for beginning students. (Some students may also realize that they would be prohibitively expensive and require much more space.)

3. As shown in table 2.2, the polio virus is 30 nm in diameter whereas the membrane channels are only 0.8 nm in diameter.

4. No, this does not violate cell theory, because the extracellular material of bone is deposited by its cells, therefore the physical properties of bone are ultimately traceable to cellular activity.

5. All ATP-requiring processes would stop: active transport, endocytosis, and exocytosis. The passive processes would continue: simple diffusion, osmosis, and facilitated diffusion. (Filtration would be a difficult issue for a student to address at this point. Filtration generally occurs through passages between cells or through capillary fenestrations, so it is not a process carried out by the cell itself.)

