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INSTRUCTIONS:  

BIO 126 L EXAM I has 10 pages, and 33 questions.

There are a total of 200 points, accounting for 20% of your final grade.

Place your name at the top of each page and check that your exam is complete.

ANSWER ALL QUESTIONS.

Be brief and precise in your answers.  DO NOT RAMBLE!

You must show your calculations where asked.

Copying and all other forms of cheating will be met with the appropriate disciplinary action.

In case you dispute the answer that is deemed correct, you MUST first submit to your TA your 

question and the reason that you think your answer is the best (not just right, but the best of the 

answer choices) along with references that support your viewpoint.  This must be done within 1 

week after the exams are returned.

YOU MUST HAND OVER YOUR COMPLETED EXAM TO YOUR TA WHEN LEAVING THE ROOM AND MAKE SURE THAT YOUR NAME HAS BEEN 

WRITTEN DOWN

Printed Name (Last, First) 


__________________________________ 

Choose the BEST answer; circle the appropriate answer, fill-in the blank, 

answer true or false, or write a brief answer as necessary.  

1.
(6 points) You are observing a gram stained slide using a 40 X objective (N.A. = 1) and 

a 15 X ocular lens.  What is the total magnification at which the specimen is seen?


Total magnification
___________________

2.
(8 points) The numerical aperture for a 100 X objective lens is 1.0.  

 
a.  What is the limit of resolution for this lens when a light source of 400 nm is used?


Formula for calculating resolution
_______________________


Resolution: _________________

 
b.  Would you be able to distinguish two points that are 0.25 (m apart as being separate 

or will they appear blurred into one?  Explain in less than 30 words.

3.
(6 points) For each of the following types of contamination suggest the most likely point 

(in preparation e.g. improper autoclaving or later e.g. air exposure) at which the contamination was introduced.  Circle the correct answer.


a.  Growth all over the nutrient agar slant

improper autoclaving / air exposure

b.  Growth only on the surface of the agar plate
improper autoclaving / air exposure
4.
(6 points) Based on the statement that “microorganisms are ubiquitous”, would you expect 

organisms present outside your lab building to grow well in the hot springs of the yellow stone national parks?  Explain your answer in less than 50 words.
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5.
(6 points) You inoculated two plates with a sample from pond infusion.  One of these agar 


plates (plate X) contains beef extract and peptone, while the other (plate Y) specific amounts 
of minimal salts, glucose and ammonium chloride.  On which of these two plates would you  

 
expect to see a wider range of organisms growing and why?

6.
(6 points) Briefly comment on the following statement taken from a lab report:  [mention whether the statement is correct or not and give a brief explanation to support your claim.]


A plate containing M. luteus showed cocci in tetrad when viewed under a stereoscope. 

7.
(6 points) A friend interrupted you while you were performing gram staining.  When you looked at the specimen under the light microscope you obtained both red cocci and purple rods.  Based only on this information which of the following statements is correct?  Circle all correct answers.  You must circle at least one answer for this question to be graded.

a.  There are at least 2 species in this specimen.


b.  Forgot to add alcohol.


c.  One of the organisms is gram-negative.


d.  Forgot to add iodine.


e.  Added safranin before adding crystal violet.


f.  Added both crystal violet and safranin before adding iodine.

8.
(6 points) When performing gram staining reaction you noticed you were out of one of 

the reagents.  You still went ahead and did the staining because you figured you could still make an educated guess.  Which of the reagents (choose one of these: crystal violet, iodine, alcohol, or safranin) was out and why do you think so?  Mention how you’d determine whether the organism was gram–positive or gram-negative. Be precise in your answer.
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9.
(4 points) Mention 2 separate characteristics you can test for quickly (in less than an hour)

 to determine whether the isolated colony you have is a pure culture or not.


____________________________________



____________________________________

10.
(5 points) You have a tube showing growth throughout the agar (agar deep – not a slant).  Based on this information you can infer that the organism is:

An obligate aerobe / an obligate anaerobe / a microaerophile / a facultative anaerobe / an aerotolerant anaerobe.  Circle all correct answers. 

11.
(6 points) Where would you expect a microaerophile to grow in Thioglycolate plus glucose medium containing methylene blue but no cysteine?  Draw a tube showing the pattern of 

growth for a microaerophile in this medium.  Label the level of the medium and where 

you’d expect growth.  Describe (in words) the region where you’d expect growth.  Make 

sure your drawing matches the description in words.

12.
(6 points) Mention 3 environmental factors (besides oxygen level) that affect the growth 

of an organism.

13.
(6 points) Both E. coli (an enteric) and a S. aureus (a Staphylococci) were used in 

Kirby-Bauer test.  One of the antibiotics tested was ampicillin.  For one of these two 

organisms a ZOI of 15 mm or more is considered sensitive while for the other it is 

considered resistant.  Why do you think so?  Explain your answer.


A ZOI of 15 mm is sensitive for E. coli / S. aureus.  Circle the correct answer.
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14.
(6 points) Microorganisms coexist in the same habitat leading to various different 

interactions.  Use one of the four terms (commensalisms, synergism, antagonism, and neutralism) to describe the interaction described in the following paragraph.  

Organism “P” showed no growth when a lawn from a liquid culture was prepared on a 

nutrient agar (NA) plate.  However, when organism “P” was plated on another NA plate 

it grew around a colony of organism X but not around a colony of organism Y.

a.  What kind of interaction is described between organisms X and P?
___________

b.  What kind of interaction is described between organisms Y and P?
___________

15.
(9 points) Based on the characteristics mentioned below for an unknown medium, determine whether it is selective, differential, neither selective nor differential or both selective and differential.  Also determine which component of the medium is responsible for these characteristics.  Circle the best answer for each of the following.

Medium Z contains component X, sucrose, and ferrous sulfate.  Some organisms can grow 

on complete medium Z whereas others grow only in medium Z with no component X.  Organisms that grow on medium Z form blue, black or pale yellow colonies when both 

ferrous sulfate and sucrose are present.  In the absence of sucrose, but presence of component 

X and ferrous sulfate, organisms that grew formed pale yellow colonies.  In the absence of sucrose, ferrous sulfate and component X, all organisms form pale yellow colonies.

a.  Medium Z is selective / differential / neither selective nor differential / both selective 

and differential.  

b.  Component X makes the medium selective / differential / neither selective nor differential / both selective and differential.  

c.  Sucrose makes the medium selective / differential / neither selective nor differential / 

both selective and differential.  

16.
(8 points) You inoculated an organism “X” onto the following media: Nutrient agar, Mac without lactose, Mac without crystal violet and complete MacConkey’s agar.  You observed 

off-white colonies on two of the plates and none on the other two plates.  

Based solely on this information answer the following by circling the correct answer.

a.  Organism “X” is a Gram positive / Gram negative organism.  


b.  Organism “X” would / would not grow on Mac without lactose.


c.  Organism “X” is able / unable to use lactose as a source of carbon.


d.  Organism “X” will / will not show growth on nutrient agar plates. 
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17.
(4 points) Ten micro liters of an overnight culture (fully grown) of E. coli was plated 

on a nutrient agar plate and incubated at 37(C.  What would you expect to see the 

following day?


a.  Well isolated colonies (1000-10000) on the plate.


b.  Well isolated colonies (200-300) on the plate.


c.  A lawn of cells covering the entire plate (no isolated colonies).

18.
(6 points) What do “U”, “V” and “W” represent in the following formula used to 

calculate the original titer of a bacterial culture?


Original titer  =
Average number of “U”
CFU / ml





     “V” x  “W”


“U” : ______________________________________


“V” : ______________________________________


“W” : _____________________________________

19.
(6 points) How would you produce a 10 -1 dilution from a 2 ml of concentrated culture?  

[You have 1 blank tube and a maximum of 1 ml of diluent available to perform this 

dilution.]


Volume of original culture used:



________ ml


Volume of diluent added to obtain a dilution of 10 -1:
________ ml

20.
(6 points) You added 99.5 ml of diluent to 0.5 ml of a stock culture (titer of stock culture 

is 5 X 10 5 CFU / ml).  You plated 100 (l from this diluted sample onto an agar plate.  

How many colonies would you expect to see the next day?  Is this a statistically significant number?  Show your calculations.

 
a.  How many colonies would you expect to see the next day?  

 
b.  Is this a statistically significant number?  
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21.
(6 points) Original concentration of a sample is 4 X 10 9 CFU /ml.  One ml of diluted 

sample is plated from a series of ten fold dilutions.  Which dilution (cumulative) tube 

would give statistically significant number of countable colonies?  Show your calculations.

22.
(6 points) Following are some of the absorbance values obtained for a bacterial culture.  

Absorbance values: 0.001, 0.02, 0.15, 0.4, 0.5, 1.0 and 2.2.  Which of these values would 

be considered reliable which ones not?  Explain your answer in less than 30 words.

23.
(6 points) Isolation of pure culture is fundamental to studying microorganisms.  Mention 

2 techniques you have learned so far in the lab that will allow you to isolate a pure 

culture.  Which of these techniques is easier (and faster) to perform?

24.
(4 points) Which one of the following chemicals if present in tryptone broth will result in 

the formation of a red pigment floating on top of the medium after addition of Kovac’s 

reagent?  Circle the correct answer.

 
ammonia / butanol / indole / p-dimethylaminobenzaldehyde / pyruvic acid / tryptophan 
25.
(4 points) Gelatin medium contains nutrient broth and gelatin.  Your friend told you that the medium was a little turbid and liquid when he looked at it at 37 (C and at 10 (C.  How should 

your friend record his results?  Circle the correct answer.


Needs longer incubation / negative / positive / inconclusive

26.
(5 points) After inoculating the medium for Motility test you were informed that a mistake 

was made and the medium was prepared with all the components except 2, 3, 5-triphenoltetrazolium.  Medium with 2, 3, 5-triphenoltetrazolium will be available after 2 

days.  Using the tube you have already inoculated would you be able to determine whether 

the organism is motile or not?  Explain your answer in less than 20 words.
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27.
(6 points) Various biochemical tests were performed in the lab to identify unknown 

organisms.  One such test was carbohydrate fermentation.  How would you record a 

lactose fermentation broth that was turbid and yellow with a tiny bubble in the Durham 

tube after 24 hours of incubation?  Use the symbols A, A with solid, broken or no circle, 

NR ‡, NR.


_________________

28.
(12 points) Refer to Q # 27 above and answer the following questions.  


a.  Is the organism able to use lactose as a source of carbon?
Yes / No


b.  Is the organism aerogenic?

Yes / No 


c.  Would you expect the organism to produce gas when lactose is replaced with glucose? 

 
Yes / No 

d.  For an organism that is able to ferment glucose but not lactose in the lactose fermentation broth the color of the medium after overnight incubation would be same as before inoculation / yellow / red / magenta. Circle the correct answer.

e.  If you forgot to add phenol red in the carbohydrate fermentation medium (before inoculation), the color of the medium the following day would be same as before inoculating / yellow / red / magenta.  Circle the correct answer.

f.  After 24 hours of incubation with glucose (instead of lactose) in the medium the pH of the medium would be acidic / alkaline / neutral.  Circle the correct answer.

29.
(4 points) a.  Name the component in the blood agar that is responsible for giving false 

results for catalase assay. 

 ______________________

b.  If the catalase test was performed on blood agar plates would a catalase positive organism produce oxygen when hydrogen peroxide was added to the colony? 




______________________

30.
(4 points) Addition of a particular chemical to an exponentially growing culture results in 

the drop of cell number, with out any significant effect on absorbance.  Based on this information, you determine this chemical to be 

bacteriostatic / non-bacteriolytic but bacteriocidal / bacteriolytic.  Circle the correct answer.
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31.
(9 points) Two flasks (containing the same amount but different composition of medium) 

were inoculated with an unknown organism.  One of these flasks (flask A) was inoculated 

with 10 cells and the other (flask B) with 100 cells.  Flask A had a medium in which the generation time of the organism was 20 minutes.  Flask B had a medium in which the 

generation time was 60 minutes.  Based on this information, which of these flasks (A or B) 

will have more cells after 2 hours?  How many cells will be there in each flask after 2 hours 

of growth?  Assume exponential growth for the entire time of this incubation.


Flask A / B will have more cells after 2 hours.  Circle the correct answer.


Flask A will have ____________ cells.


Flask B will have ____________ cells.

32.
(12 points) Finish labeling the X-axis and the Y-axes (both sides of graph) on the following semi-logarithmic graph paper.  
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Bonus:

33.
(4 points) Recently there was a story in the news about a football player who was 

infected with “MRSA”.  Some people refer to this organism as a “super bug”.  R in 

MRSA stands for resistance.  You have used a strain of this organism in BIO 126L.  

If you know what organism is called MRSA, then give its complete scientific name 

(genus and species named and spelled completely).




