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Ch 27 Prokaryotes

AP Bio Summer 

R.M. Deeley

Directions:  Each of the questions or incomplete statements below is followed by five suggested answers or completions.  Select one that is best in each case and write, using capital letters, the letter of the answer in the blank provided.

___1. Broad-spectrum antibiotics inhibit the growth of most intestinal bacteria.  

          Consequently, a hospital patient who is receiving borad-spectrum antibiotics is 

          most likely to become ______________, assuming that nothing is done to counter 

          the reduction of intestinal bacteria.

A.  unable to digest cellulose


B.  antibiotic resistant


C.  unable to fix nitrogen


D.  unable to synthesize peptidoglycan


E.  deficient in certain vitamins

___2. What is the primary ecological role of prokaryotes?


A.  parasitizing eukaryotes, thus causing diseases


B.  the decomposition of organic matter


C.  metabolizing materials in extreme environments


D.  adding methane to the atmosphere


E.  serving as primary producers in terrestrial environments

___3. Mycoplasmas are bacteria that lack cell walls.  On the basis of this structural 

          anomaly, one should expect mycoplasmas to


A.  be gram-negative.


B.  be subject to lysis in hypoosmotic conditions.


C.  lack a cell membrane as well.


D.  undergo ready fossilization in sedimentary rock.


E.  possess typical prokaryotic flagella.

___4.  Jams, jellies, preserves, honey, and other foodstuffs with a high-sugar content 

           hardly ever become contaminated by bacteria, even when the food containers are 

           left open at room temperature.  This is because bacteria that encounter such an 

           environment

A.  undergo death by playmoslysis.


B.  are unable to metabolize the glucose or fructose and thus starve to death.


C. undergo death by lysis.


D.  suffocate once the lid is replaced.


E.  are unable to swim through these thick and viscous materials.

___5. About half of all prokaryotes are capable of directional movement.  The following 

          statements are all true of such directional movement EXCEPT

A. it may occur via flagellar action


B.  it may happen in resonse to the Earth’s magnetic field.


C.  internal helical filaments with basal motors can drive this movement.


D.  it should produce negative phototaxis in photosynthetic forms.


E.  it may occur via gliding along a thread of “slime” secreted by filamentous 

                  forms.

___6. Prokaryotes have ribosomes different from those of eukaryotes.  Because of this, 

          which of the following is TRUE?

A.  Some selective antibiotics can block protein synthesis of bacteria without 

                  harming the eukaryotic host.


B.  It is believed that eukaryotes did not evolve from prokaryotes.


C.  Protein synthesis can occur at the same time as transcription in prokaryotes.


D.  Some antibiotics can block the formation of cross-links in the peptidoglycan 

                  walls of bacteria.


E.  Prokaryotes are able to use a much greater variety of molecules as food 

                  sources.

___7. Which of the following statements is TRUE of chemoautotrophs?

A.  They use hydrogen sulfide as their hydrogen source for the photosynthesis of 

                  their organic compounds.


B.  They “feed themselves” by obtaining energy from the chemical bonds of 

                  organic molecules.


C.  They oxidize inorganic compounds to obtain energy to drive the synthesis of 

                  their organic compounds.


D.  They live as decomposes of inorganic chemicals in organic litter.


E.  They obtain their energy from oxidizing chemical compounds and get their 

                  carbon skeletons from organic compounds.

___8. Nitrogen fixation cannot occur in the presence of oxygen.  Which of the following 

          represents the best adaptation for nitrogen-fixing cyanobacteria that produce 

          oxygen as a by-product of their metabolism?  They should


A.  be unable to perform aerobic photosynthesis


B.  lose their ability to be Photoautotrophs


C.  isolate nitrogen-fixation within cells that are protected from oxygen.


D.  limit themselves to habitats where there is no oxygen


E.  limit themselves to habitats where there is no light    

___9.  Huge populations of filamentous cyanobacteria can form scums on the surfaces of 

           certain lakes and ponds (Lake Maury) on calm summer afternoons.  The 

           cyanobacteria generally sink during the night.  During the day, the cyanobacteria 

           are most likey to be brought to the surface by accumulating ___________, which 

           the cyanobacteria are __________.

A.  oxygen…producing


B.  nitrogen…fixing


C.  carbon dioxide…fixing


D.  oxygen…using as an electron receptor


E.  oxygen…fixing

___10. A new pathogenic bacterium has been obtained from a number of individuals 

            exhibiting the same symptoms, and it has been isolated and grown in pure culture.  

            What additional steps, if any, are necessary to establish that this bacterium is the 

             cause of the disease?


A.  Sufficient data have been accumulated, and no further research need be done.


B.  Gram stains must be applied, the appropriate exotoxins or endotoxins must be 

                  isolated, and their chemical structures must be analyzed.


C.  The method of transfer of the infection must be identified, and the bacteria 

                  must be shown to infect a variety of different species.


D.  Cultured bacteria must be introduced to uninfected organisms, cause the same 

                  symptoms, and then be isolated from these test organisms.


E.  An antibody must be located, isolated, and show to provide immunization 

                 against further infection by the bacteria.

Essay Question: Answers must be in essay form.  OUTLINE form is NOT acceptable.  Labeled diagrams may be used to supplement discussion, but in no case will a diagram alone suffice.  It is important that you read the question completely before you begin to write.  12 points.  

Stephan J. Gould, a paleontologist at Harvard University, argued that we are still in the age of bacteria.  He supported this claim by reflecting upon the biological success of bacteria compared to other life forms.  In terms of diversity and sheer numbers, prokaryotes are more numerous even than insects.  In our single-minded focus on eradication of pathogenic bacteria,  we sometimes forget the remarkable ecological roles as well as physiologic roles that bacteria play.  Explain how it is possible to be in the age of bacteria and why prokaryotes are required for the functioning of ecosystems as well as organisms.  Use the prompts that follow. (These are not evenly weighted.)   12 points
· Explain how prokaryotes obtain nutrients.

· Explain how prokaryotes replicate and how that could contribute to their ability to respond to changing environmental conditions.

· Explain at least 2 symbiotic relationships between prokaryotes and other organisms.

· Explain the role of bacteria in nutrient cycling in ecosystems.  

