
Random Exam 1 Practice Questions:!!
1. (T/F) All bacteria have a flagellum.!
2. (T/F) All bacteria have a capsule.!
3. (T/F) All viruses have a protein coat.!
4. (T/F) All viruses have an envelope.!
5. (T/F) Prions sometimes contain RNA or DNA.!
6. Which domains contain histones all the time, sometimes or never?!
7. Why do bacteria have a higher gene density than humans?!
8. Could you identify E. coli from a different Escherichia bacteria using negative stain?!
9. Who subdivided Lower and Higher Protista, and what instrument allowed him to do so?!
10. (T/F) Kingdoms represent evolutionary lines.!
11. (T/F) Domains represent evolutionary lines.!
12. (T/F) Viruses have rRNA.!
13. Which of Whittaker’s kingdoms does green-blue algae belong to?!
14. (T/F) Haeckel based his classification system on observation, experimentation and genetic 

analysis.!
15. What is the overall purpose of Koch’s Postulates?!
16. Why do bacteria sometimes lose virulence when grown in a pure culture?!
17. Who proved that Anthrax was not caused by a chemical toxin? Who was the first to make a 

vaccine for it?!
18. In a blood agar plate, what do the clear areas represent?!
19. Who developed a hand washing technique and also focused on asepsis during surgery?!
20. Who discovered anaerobic life?!
21. (T/F) Robert Hooke used a single-lens microscope to visualize bacteria.!
22. (T/F) Anton van Leeuwenhoek used a double-lens microscope to visualize bacteria.!
23. (T/F) Using human cow pustules, Jenner introduced a vaccine to Legionnaire’s Disease. !
24. How did Pasteur disprove spontaneous generation? What did his experiment lead to the use 

of?!
25. (T/F) Most microbes are distributed below the Earth’s surface.!
26. How long ago did cyanobacteria begin oxygenating the Earth? How long ago did nucleated 

cells appear on Earth? How long ago did plants and animals appear?!
27. (T/F) All living cells are capable of evolution.!
28. Why can’t spontaneous reactions happen in the cell on their own (or at least not in a time-

efficient manner)? What allows them to occur readily?!
29. (T/F) All living cells are capable of regeneration (repair and replacement). !
30. (T/F) Some living cells can perform chemotaxis, but not all.!
31. Give 3 examples of how bacteria can be used in bioremediation.!
32. What is the protein product of the first gene to be cloned? What organization did it?!
33. What bacterium was used to model the central dogma of molecular biology?!
34. Bacteria play an important role in which two nutrient cycles?!
35. In a cow’s rumen, microbes ferment cellulose into what products?!
36. What are the three food products that microbes create?!
37. (T/F) Bacteria can grow in moist conditions and form mycotoxins.!
38. What is the study of algae?!
39. What is the study of fungi?!
40. What are the two VHF viruses?!
41. Why does antigenic drift occur? How do we prevent it?!
42. Mixing a carboxylic acid and an alcohol will give you __.!



43. Mixing a carboxylic acid and an amine will give you __.!
44. Mixing an alcohol and inorganic phosphate will give you __.!
45. Mixing a carboxylic acid and inorganic phosphate will give you __.!
46. Mixing two inorganic phosphates will give you __.!
47. (T/F) Ester phosphate bonds are high energy, but not as high energy as acyl phosphate or 

phosphoanhydride bonds.!
48. (T/F) Amines are charged in water.!
49. (T/F) Cellulose and starch have analogous functions in plants vs animals.!
50. (T/F) Peptidoglycans contain a different C:H:O ratio than carbohydrates.!
51. (T/F) Peptidoglycans are found in all bacteria and some archaea.!
52. (T/F) Glucose and fructose are isomers.!
53. (T/F) An amide is protonated in water.!
54. If cellulose and starch are both made of glucose monomers, what are the two main 

differences between their structure?!!!!!!!!!
ANSWERS:!
1. F!
2. F!
3. T!
4. F (only animal viruses are enveloped)!
5. F (only protein)!
6. Eukarya: all cells have histones. Archaea: some cells have histones. Bacteria: no cells have 

histones. !
7. Bacteria have a higher gene density because they are unicellular organisms that must 

respond to the environment quickly in order to survive. By having a higher gene density (and 
also coupling transcription/translation), they can create protein faster when they need to. !

8. No, because the negative stain would only tell you it’s general shape (rod). All the different 
bacteria in that genera would look the same.!

9. Stainer; electron microscope!
10. F!
11. T!
12. F (this is why they need host ribosomes to replicate)!
13. Monera (green-blue algae = cyanobacteria)!
14. F (only observation. Woese did the genetic comparison)!
15. To prove that a specific bacteria causes a specific disease. !
16. There’s two reasons. One reason is simply that they eventually run out of nutrients on a pure 

culture. The other reason is that there’s no evolutionary advantage to having high virulence 
if they’re not infecting a host. Over time, natural selection and genetic mutation during their 
fast reproduction will lead to mutant less-virulent strains of bacteria because the genotypes 
that cause high virulence aren’t advantageous in this environment.!

17. Koch; Pasteur!



18. The clear areas represent the presence of living bacteria because they produce enzymes 
that lyse red blood cells and therefore appear clear in the agar.!

19. Lister (and Semmelweis)!
20. Pasteur!
21. F (fungi)!
22. F (single lens)!
23. F (small pox)!
24. He proved spontaneous generation through his experiment with a swan neck flask, which 

showed that bacteria in oxygenating conditions cannot spontaneously re-grow after being 
killed. This experiment also lead to the use of heat as a sterilization technique. !

25. T!
26. 3bya; 2bya; 0.5bya!
27. T!
28. Cells have a very low-temperature environment. Without sufficient heat energy to overcome 

the activation energy of the reactions, it takes a long time for the reactions to occur even 
though they’re spontaneous. The cell uses enzymes to catalyze these reactions, eg. to lower 
their activation energy.!

29. T!
30. T!
31. Bacteria can degrade oil in oil spills. Bacteria can degrade PCBs from pesticides. Bacteria 

can reduce the soluble U6+ to the insoluble U4+, allowing uranium to be easily removed 
from ground water. !

32. Human insulin; Genentech!
33. E coli!
34. Nitrogen cycle and sulfur cycle!
35. Methane gas, carbon dioxide, fatty acids!
36. Yogurts, cheese, sauerkraut!
37. F (fungi)!
38. Phycology!
39. Mycology!
40. Ebola and Hantavirus!
41. Antigenic drift occurs because of evolution. Since viruses have rapid transcription rates and 

RNA polymerase is prone to proofreading errors, many mutants are created. Since the 
original viruses are killed by vaccines specific for them, the mutant strains with new genes 
that allow them to resist the vaccines by changing their antigens will accumulate. Their 
mutations are passed onto the next generation and the frequency of alleles that code for the 
new antigens will increase. We combat this process by annual flu vaccinations specific for 
the common mutations that have occurred in the major virus strains.!

42. Ester and water!
43. Amide and water!
44. Phosphoester bond !
45. Acyl phosphate bond!
46. Phosphoanhydride bond!
47. F (not high energy)!
48. T!
49. F (cellulose: protection. starch: energy storage)!
50. T!
51. F (only in bacteria)!
52. T!



53. F!
54. Cellulose has a beta glycosidic linkage, while starch (glycogen) has an alpha linkage. 

Cellulose is in a long-chain form, while starch (glycogen) has multiple branch points.


