
Science Olympiad Microbe Mission Tryout Test 

 

This test is designed to comprehensively test the depth and breadth of your understanding 

of Microbiology and related concepts. All parts of this test are intended to be in accordance 

with the 2018 Science Olympiad Microbe Mission rules for Division C. 

 

Ties will be broken by the tiebreaker questions, first by consulting tiebreaker #1, then 

tiebreaker #2, etc. 

 

For multiple choice questions you are to choose exactly one answer, unless the question 

states otherwise. 

 

All questions are worth one point, unless otherwise stated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please write all answers on your answer sheet. 
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Section 1: Microscopy 

 

Parts of a Light Microscope 

Questions 1-5: Label the parts of the compound light microscope. 

 

 

 

Tiebreaker #1: What is the name of the type of microscope head that does not need to be 

refocused after adjusting for interpupillary distance? Note: The tiebreaker box is found 

at the bottom of the front page of your answer packet. 

 

_______________________________________________________ 

 

Identifications (½ point per specimen, ½ point per type of microscopy, 6 points total) 

For each micrograph on the following page, identify the specimen and type of microscopy 

used. Answers may be used once, more than once, or not at all. 

 

Microscopy choices: 
A. Brightfield E. Transmission Electron 

B. Darkfield F. Phase Contrast 

C. Stereoscopic G. Differential Interference Contrast 

D. Scanning Electron H. Confocal Laser Scanning  

 

Specimen choices: 
I. Diatom M. Varicella Zoster Virus 

J. Erythrocytes N. Bacillus bacteria 

K. Mitochondrion O. Amoeba 

L. Bacteriophage attacking a bacterium P. Coccus bacteria 
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6.            7.   

 

8.            9.   

 

10.          11.   

 

_______________________________________________________ 
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Microscopic Imaging Techniques 

12. Which of the following correctly puts these microscopy techniques in order from lowest 

magnification to highest magnification? 

A. Stereoscopic, Compound, Scanning Electron 

B. Compound, Scanning Electron, Stereoscopic 

C. Scanning Electron, Stereoscopic, Compound 

D. Stereoscopic, Scanning Electron, Compound 

 

13. Which of the following types of microscopy would most likely be used to view the insides 

of organelles?  

A. Darkfield D. X-Ray 

B. Scanning Electron E. Phase contrast 

C. Transmission Electron F. Differential interference contrast 

 

14. A microbiologist is preparing a sample for viewing under a microscope. The microbes in 

the sample are 0.5 mm in diameter, and she stains parts of the microbes to give them color 

prior to viewing. Which of the following types of microscopy is she most likely going to use? 

A. Darkfield D. X-Ray 

B. Scanning Electron E. Phase contrast 

C. Transmission Electron F. Differential interference contrast 

 

15. Fill in the blanks:  In every type of fluorescent microscopy the excitation (incoming) 

wavelength is ________ than the emission (outgoing) wavelength, except in the case of 

__________. 

A. Lower; CLSM 

B. Higher; CLSM 

C. Lower; Multi-photon excitation microscopy 

D. Higher; Multi-photon excitation microscopy  

E. Lower; Phase contrast microscopy 

F. Higher; Phase contrast microscopy 

 

16. A compound light microscope has a 10x eyepiece. When used with a 20x objective, what 

is the total magnification? 

 

17. John is using a microscope on the 40X objective, but he’s not sure what the field 

diameter is. If he sees that the ocular has a magnification of 10X, and the field number is 
18mm, then what is the field diameter? (include units in your answer)  
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Section 2: Microbial Diseases and Beneficial Microbes 

 

Questions 18 to 26: Match the disease to the type of pathogen that causes it. 
(Answers may be used once, more than once or not at all) 

 

18. Cryptosporidiosis A. Bacteria 

19. Histoplasmosis B. Fungus 

20. Polio C. Parasitic worm 

21. Malaria D. Prion 

22. Cholera E. Protist 

23. Ringworm F. Virus 

24. Rubella 

25. Schistosomiasis 

26. White nose syndrome 

 

_______________________________________________________ 

 

Questions 27 to 31: Write the name of the specimen. There is no word bank.  

 

27.        28.         29.   

 

30.            31.   

 

_______________________________________________________ 

 

32. Rank these diseases in order of lowest to highest severity. (severity = likelihood of 

average person dying after contracting the disease). Write only letters, ex. “A,B,C,D” 

A. Naegleriasis       B. Influenza       C. Legionnaires’ Disease       D. Ebola virus disease 

 

33. How is Dengue Fever transmitted? 

 

34. The following risk factors are associated with what disease? (from the 2018 Disease 

List) Risk factors: Diabetes, use of steroids, diets high in simple carbohydrates, spending time in the hospital. 
 

35. What disease was known for being specifically prominent among the Fore tribe in New 

Guinea? The Fore tribe is known to eat the brains of deceased relatives. 
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36. Measles can be prevented via a commonly administered vaccine mixture. Name one 

other disease that is prevented via the same vaccine. 

 

37. Which is a common treatment for Malaria? 

A. Vaccine B. Mefloquine C. Methicillin D. Praziquantel 

 

38. Which of the following organisms are able to develop resistance to drugs?  

A. Bacteria D. Virus 

B. Fungus E. A and D only 

C. Protozoa F. All of the above 

 

_______________________________________________________ 

 

Disease Spotlights 

39. Trichinosis (4 points total) 

39a. Name the specific food most commonly infected with Trichinella. 

39b. What is one classic symptom of Trichinosis that affects the eyes? 

39c. Name one way a person can totally eliminate the risk of developing Trichinosis. 

39d. Name a drug that is regularly used to treat (early-stage) Trichinosis. 

 

40. Methicillin-Resistant Streptococcus Aureus (MRSA) (5 points total) 

40a. MRSA is, obviously, resistant to methicillin. More generally, what class of 

antibiotics does methicillin belong to? 

40b. (½ point each) Name 2 symptoms of MRSA infection. 

40c. (½ point each) MRSA is a strain of S. Aureus that has evolved resistance to 

methicillin and some other antibiotics. Name 2 mechanisms by which MRSA evolved 

this resistance. 

40d. (½ point each) What do HA and LA stand for, in terms of MRSA? 

40e. Some have criticized physicians for “over-prescribing” antibiotics, meaning that 

they administer them to patients too frequently. Why is this practice harmful? 

 

_______________________________________________________ 

 

Beneficial Microbes 

41. Which of the following organisms are found in a healthy person’s gut microbiome? You 

may select more than one letter. 

A. Viruses 

B. Bacteria 

C. Fungi 

D. Protists 

E. Archaea 

F. None of the above 

 

42. (½ point each, 1 point total) In aquariums, bacteria turn molecule 1 into nitrite (NO
2), 

and then turn nitrite into molecule 2 as part of the nitrogen cycle; without this process 

aquariums as we know them would not be possible. Fill in the blanks below. 

42a. Molecule 1 is _______. 

42b. Molecule 2 is _______.  
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43. If all of the bacteria on earth were removed, which of the following foods could humans 

still produce? You may select more than one letter. 

A. Pickles 

B. Bread 

C. Carrots 

D. Twinkies (heavily processed cakes) 

E. None of the above  

 

44. What is the genus of bacteria that is the most abundant in the creation of pickles, 

cheese, kefir and yogurt? 

 

Tiebreaker #2: What is the (approximate) ratio of bacterial cells to human cells in and on 

our bodies? 

A. 1:100 

B. 1:10 

C. 1:1 

D. 10:1 

E. 100:1 
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Section 3: Microbial Anatomy, Structure, and Taxonomy 

For questions 45 to 51, match the organism/infectious agent with its description. Each 

answer will be used exactly once. 
 

A. Bacteria    B. Virus    C. Prion    D. Protist    E. Parasitic Worm    F. Plant    G. Archaea 

 

45. Taxonomic “catch-all.” Includes the dinoflagellates, many algae, and amoeba. 

46. Cannot reproduce on its own. Sometimes has phospholipid “envelope” around it. 
47. Unicellular. Has ester linkage in membrane phospholipids. Circular DNA. 

48. Eukaryote without centrioles. Cellulose cell wall. 

49. Sometimes contains pseudopeptidoglycan in its cell wall. Many are halophiles. 

50. A genetic mutation results in a misfolded version of a necessary protein. 

51. Some parts may include the proglottids and the strobila. Produce eggs. 

 

_______________________________________________________ 

 

52. Which of the following organelles contain DNA in some form? You may select more 

than one letter. 

A. Mitochondria B. Nuclei C. Ribosomes D. None of the above 

 

53. Which of the following occurred to create mitochondria? 

A. An aerobic prokaryote entered another aerobic prokaryote 

B. An anaerobic prokaryote entered an aerobic prokaryote 

C. An aerobic prokaryote entered an aerobic eukaryote 

D. An aerobic prokaryote entered an anaerobic eukaryote 

 

54. Which of the following is often considered proof that mitochondria became organelles as 

a result of endosymbiosis? 

A. They have their own mitochondria inside of them, called metamitochondria 

B. They are perfectly capable of living independently, outside of their host 

C. They cannot replicate on their own 

D. They contain their own nuclei 

E. They contain their own ribosomes 

 

55. Which of the following is true about chloroplasts? 

A. They mediate the plant immune response 

B. They reproduce via binary fission 

C. They consume H
2O during photosynthesis 

D. All of the above  

 

56. What organism (that is currently living) is most closely related to chloroplasts? 

 

57. Arrange in order from smallest to largest: 
A. Amoeba B. Bacterial cell C. Prion D. Sulfate ion E. Virus 

 

 

 

8 



58. (1 point each, 2 points total)  

58a. What is the name of the substance that composes nearly all bacterial cell walls? 

58b. What is that substance composed of? You may select more than one letter. 

A. Carbohydrates B. Proteins C. Lipids D. Nucleic Acids 

  

59. (1 point each, 2 points total) Question 59 refers to the images below. 

Image A:           Image B:   

 

59a. What is the flagellar arrangement of the bacterium in image A? 

59b. What is the flagellar arrangement of the bacterium in image B? 

 

60. Which of the following is true about the efficacy of antibiotics against bacteria? 

A. Antibiotics are most effective against gram positive bacteria. 

B. Antibiotics are most effective against gram negative bacteria. 

C. Antibiotics are equally effective against gram positive and negative bacteria.  

D. Antibiotics are a hoax.  

_______________________________________________________ 

 

For questions 61 to 65, match each image with the corresponding bacterial arrangement. 

Possible arrangements: (Each may be used once, more than once, or not at all) 

 

A. Coccus B. Streptococcus C. Staphylococcus D. Sarcinae E. Bacillus 

F. Diplobacillus G. Streptobacillus H. Spirochete I. Spirillum J. Vibrio

 

 

61.  62.   63.   

 

 

64.  65.   

_______________________________________________________ 
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66. Which of the following is true about the taxonomic relationship between Archaea and 

Bacteria? 

A. Archaea are a type of Bacteria 

B. Bacteria are a type of Archaea 

C. Archaea were once considered a type of Bacteria but are now considered distinct 

D. Bacteria were once considered a type of Archaea but are now considered distinct 

E. Archaea and Bacteria were never considered to be related  

 

67. What are Archaeal cell walls composed of?  

A. Cellulose 

B. Chitin 

C. Peptidoglycan 

D. None of the above 

 

68. What is a provirus? 

A. A virus that’s really, really good at being a virus 

B. The DNA inside of a virus 

C. The collection of all of the proteins coded for by a virus 

D. The viral genome after it has been inserted into a host genome 

 

_______________________________________________________ 

 

Questions 69 to 71 refer to the following virus diagram: 

 

69. What is the name of the part labeled “A”? 

 

70. What is the name of the part labeled “B”? 

 

71. What type of host does this virus attack? 

 

_______________________________________________________ 

 

72. Which organ system do prion diseases usually affect? 

A. Nervous B. Respiratory C. Digestive D. Circulatory E. Endocrine 

 

73. Which kingdom of life do water molds belong to? 

 

74. Parasitic worms are: 

A. Unicellular, microscopic 

B. Unicellular, macroscopic 

C. Multicellular, microscopic 

D. Multicellular, macroscopic 
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75. Which of the following may be used by protists for movement? You may select more 

than one letter. 

A. Flagella 

B. Cilia 

C. Pili 

D. Pseudopodia 

 

76. Which of these pictures shows a tardigrade?  

A.     B.   C.    

 

D.    E.    F.   

 

Tiebreaker #3: Which shows a heliozoan? 

 

Tiebreaker #4: I put a bear as one of the answer choices. If you didn’t notice, look again. Of 

course, I did not make a mistake in doing so; I was making a joke. Explain the joke, very 

briefly, to someone who does not get it. 
 

 

77. Cysts can be formed by which of the following? You may select more than one 

letter. 

A. Viruses B. Bacteria C. Protists D. None of the above 

 

78. When a microorganism forms a cyst, it is: 
A. Reproducing B. Active C. Dormant D. None of the above 

 

79. What type of disease results when PrPC becomes PrPSc
? 

 

80. (3 points total) Briefly define scolex and name 2 parts found on the scolex. 
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Section 4: Microbial Growth Curves and Population 

Dynamics 

 

 

Questions 81 to 86 refer to the graph below of a population of bacteria in vitro over time. 

 

81. What is the name of phase A of the above growth curve? 

 

82. What is the name of phase B of the above growth curve? 

 

83. What is the name of phase C of the above growth curve? 

 

84. What is the name of phase D of the above growth curve? 

 

85. The y-axis of the graph is labeled as the base-10 logarithm of “CFU/ml.” In simple 

terms, what does CFU/mL measure? 

A. The number of bacteria in the sample 

B. The population density of bacteria in the sample 

C. The population growth of the bacteria in the sample 

D. The viability of the bacteria in the sample 

 

86. During which stage does the rate of reproduction equal the rate of death? 

A. Stage A 

B. Stage B 

C. Stage C 

D. Stage D 
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Questions 87 to 89 refer to the 

graph to the left. The y-axis 

depicts the maximum growth 

rate of the bacteria, the x-axis 

is temperature. 

 

87. Name a temperature at 

which M. psychrotolerans could 

be found growing but M. 

morganii could not. 

 

88. Name a temperature at 

which M. morganii could be 

found growing but M. 

psychrotolerans could not. 

 

89. Name a temperature at 

which both species could be 

found growing. 

 

 

Questions 90 and 91 refer to the viral growth curve below 

 

 

90. In one sentence, what is occurring in stage 1? 

 

91. A and B refer to points in time on the growth curve. Which of the following is true about 

the growth rate of the viral population, in virions per hour, at points A and B? 

A. The growth rate is the same at points A and B 

B. The growth rate is higher at point A than at point B 

C. The growth rate is higher at point B than at point A 

 

Tiebreaker #5:  If a culture of bacteria has an initial population of 1,000 cells, and has a 

doubling time of 2 hours, in how many hours will the population reach 128,000 cells? 
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Section 5: The Gram Stain and other Lab Processes 

 

Gram Staining 

Questions 92-96 refer to the diagram below. 

 

 

92. Gram staining is used on what kingdom of life? 

 

93. Step 2 (1 point each, 2 points total) 

93a. What is the name of the substance added in step 2? 

93b. What is the purpose of adding that substance? 

 

94. Step 3 (1 point each, 2 points total) 

94a. What does the alcohol wash in step 3 do, physically, to the cells? 

94b. Alcohol is not the only reagent that is used in step 3. Name an alternative 

compound.  

 

95. Step 4 (1 point each, 2 points total) 

95a. What is the name of the compound most commonly used as a counterstain in 

step 4? 

95b. Which of the following types of cells retain that compound? 

A. Gram positive cells 

B. Gram negative cells 

C. Both 

D. Neither 
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96. (1 point each, 2 points total) There is another step — call it “step 0” — that must occur 

before step 1 and is not listed on the diagram. 

96a. Briefly describe what must occur during step 0. 

96b. Which of the following items can be used as part of step 0?: 

A. H
2SO

4
 

B. A bunsen burner (or any other heating device) 

C. A freezer (or any other cooling device) 

D. CO
2 gas 

E. None of the above 

 

Tiebreaker #6: Methanol can be used in place of a reagent or process in which of the 

following steps? 

A. Step 1 B. Step 2 C. Step 3 D. Step 4 E. Step 0 

 

_______________________________________________________ 

 

97. A microbiologist has a sample with several species of bacteria in it, and she wants to 

isolate just one of the species on its own. Could she use the streaking technique to do this? 

A. YES B. NO 

 

98. An immunologist wants to estimate the population density of bacteria in a sample. Could 

he use the streaking technique to do this? 

A. YES B. NO 

 

 

99. In the image to the left of a streaked plate, at 

which letter did the streaking begin? 

 

100. Name one tool that is commonly used in the 

streaking process to spread the bacteria on the 

plate. (There are many possible answers.) 

 

101. Prior to streaking, what must be made sterile? 

A. The tool used to spread the bacteria 

B. The agar and growth medium 

C. The petri dish 

D. All of the above 
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102. A microbiologist takes a sample of bacteria, performs a serial dilution on it and 

accurately measures the bacterial concentration of the original sample to be 314,000 

CFU/mL. What was the original concentration in bacterial cells/mL? 

A. Less than 314,000 cells/mL 

B. 314,000 cells/mL 

C. Greater than 314,000 cells/mL 

D. It cannot be determined based on the information given 

 

103. (2 points) A biologist takes a 200uL sample of a bacterial culture, combines it with 

1.8mL of water, and mixes it thoroughly. She then takes 200uL of the resulting mixture, 

combines it with 1.8mL of water and mixes again. Finally, she takes 200uL of that mixture, 

combines it with 1.8mL of water and mixes it again. If she plates 50uL of the final mixture 

and finds 40 CFU on it, what was the measure of CFU/mL of the initial sample? 

 

 

104. (2 points) A biologist is trying to measure the concentration of bacteria (in cells/mL) in 

her sample by putting a small amount of her sample into a hemocytometer, but she finds 

that there are too many bacterial cells in her field of view for her to accurately count. What 

should she do to properly measure the bacterial concentration? 
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Section 6: Understanding New Ideas 

NOTE: This section is designed to test your ability to comprehend new, complex ideas. 

You are not expected — or required — to have background knowledge of these 

topics. All of the following questions can be solved using just the information given and 

your knowledge of general microbiology. 

 

Purple Sulfur Bacteria 

Bacteria from the order Chromatiales (Purple sulfur bacteria) are found to be 

photosynthetic, yet they do not produce oxygen during photosynthesis (WHAT???) — 

instead, they produce Sulfur and consume Hydrogen Sulfide.  

 

105. What role does Hydrogen Sulfide likely play in the process of photosynthesis? 

 

106. What molecule (that fills said role in most phototrophs) does it replace? 

 

_______________________________________________________ 

 

Bacterial Transformation and Satellite Colonies 

The picture and caption below refer to questions 107 and 108. 

 

The darker, larger colonies (of which there are 8) represent successfully transformed colonies. The 

smaller, more numerous colonies are satellite colonies. 

 

During an ideal bacterial transformation an engineered plasmid is inserted into each 

bacterium in a population. Unfortunately, the transformation is never perfectly successful, 

and many of the resulting bacteria do not properly take up the plasmid. In order to kill the 

non-transformed bacteria, and therefore isolate the transformed ones, scientists might grow 

the post-transformation population (containing both transformed and non-transformed 

bacteria) in a growth medium containing an antibiotic such as ampicillin. 

 

107. (1 point for correct trait, 1 point for correct protein, 2 points total) If all successfully 

transformed bacteria can grow in the presence of ampicillin, but all non-transformed 

bacteria cannot, then name one trait and one protein that the plasmid most likely 

coded for. 
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Sometimes scientists observe a phenomenon known as satellite colonies: small colonies 

of non-transformed bacteria growing on the ampicillin-containing media right next to larger, 

successfully transformed colonies. The satellite colonies are only found growing immediately 

adjacent to transformed colonies and are not distributed evenly throughout the medium. 

 

108. (3 points total) Explain how the satellite colonies are able to exist even when they are 

not resistant to ampicillin. 

 

_______________________________________________________ 

 

 

Agar Diffusion Test 

The Agar Diffusion test (aka Kirby-Bauer Test) involves the placement of several paper 

discs, each soaked in a different antibiotic, on an agar plate with an even lawn of bacteria 

on it. The antibiotic is able to diffuse through the agar, while remaining at a higher 

concentration closest to the disc. The diagram below shows an example of the Agar 

Diffusion Test, with a lawn of S. aureus and various antibiotic-soaked discs. 

 

109. Which of the antibiotics shown is 
most effective against S. aureus? 

 

110. Which of the antibiotics shown is 
least effective against S. aureus? 

 

 

 

 

 

 

 

 

 

 

 

 

111. Imagine that this experiment were repeated, this time with the addition of Disc A, 

which has been soaked in both streptomycin and tetracycline. Which of the following would 

be true about the exclusive presence of streptomycin resistant colonies around Disc A? 

A. They would appear around Disc A in about the same way as they appear around 

the streptomycin disc in the diagram above. 

B. They would appear around Disc A, but they would be closer to Disc A than they 

are to the streptomycin disc in the diagram. 

C. They would appear around Disc A, but they would be farther away from Disc A 

than they are from the streptomycin disc in the diagram. 

D. They would not appear around Disc A at all. 
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