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EXAM II 

Sample exam 5

__________________________________
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___________________________________
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___________________________________

Signature

INSTRUCTIONS:  

BIO 126 L EXAM II has 12 pages, and 44 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 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 

ONE OF THE TAs WHEN LEAVING THE ROOM 

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.
(10 points) Answer true or false for the following.  

a.  __________
If you omitted crystal violet during gram staining, all organisms will 

appear gram-negative.

b.  __________
If you omitted alcohol during gram staining, all organisms will appear 

gram-positive.

c.  __________
Selective medium only inhibits the growth of gram-positive organisms.

d.  __________
An organism is said to test positive for phenylalanine deaminase if after 

addition of ferric chloride to the test slant on which the organism was growing turns green.

e.  __________
All phage particles within a phage sample are capable of initiating 

the lytic cycle with in a host cell and result in a plaque.

f.  __________
During gel electrophoresis, small DNA fragments migrate farther 

than large DNA fragments.

g.  __________
A paper towel used to clean up a spill of phage DNA (used for 

restriction) should not be discarded in regular trash cans.

h.  __________
The temperature of the walk in incubator in the lab is supposed 

to be 37 (C.


i.  __________
Soft agar overlay tubes used for plaque assay are discarded in 

biohazard bags.

j.  __________
Plastic trays used for blood typing are rinsed and placed in a 

container with soap solution.
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2.
(3 points) What should you do (besides informing the TA) if you find that the microscope 

you’ve been assigned to has a broken gram stained slide still mounted on the stage?  

Answer in less than 20 words.

3.
(4 points) You were able to focus your gram stained slide with the 10 X objective lens but 

not with the 100 X lens.  Mention two reasons as to why this may happen.  (There is no 

problem with the microscope: you had just used it to see another slide without any problem).  Answer in less than 20 words.

4.
(4 points) Mention one main reason because of which you cannot use the stereoscope 

(used for oblique light microscopy) for viewing your gram stained sample?  Answer in 

less than 20 words.

5.
(4 points) When taking out the microscope from its cabinet and placing it on your work 

bench, you should hold the microscope

 
a.  by its arm


b.  at its base


c.  by its arm and support the base


d.  by its nose piece and the arm

6.
(2 points) To withdraw 490 (l using a P1000 Pipetman, you should set it to _____

(from top to bottom).


a.  0-9-4

b.  0-4-9

c.  0-4-9-0

d.  9-4-0
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7.
(4 points) A P 20 Pipetman is set to 0-6-5 (top to bottom).  This corresponds to 



____________ ml

____________ (l

8.
(4 points) Mention whether you would expect the following organisms to grow in a 

medium containing yeast extract, and mineral salts (potassium phosphate, magnesium 

sulfate etc).  



Organism


Growth (Yes / No)


E. coli



__________



Pseudomonas


__________



Azotobacter


__________



Bacillus species

__________

9.
(12 points) You want to isolate a spore forming, photosynthetic microorganism from a soil sample.  Based on what you have learned (and did) in BIO 126L, mention if it is necessary (helpful) to heat the soil sample at 80 (C for 20 minutes.  Also mention which component(s) 

of the medium will you change (add and / or remove) from the following two media to 

isolate such an organism?  Mention the source of carbon and nitrogen used by the organism 

to grow in the modified medium.  If it is atmospheric nitrogen or carbon dioxide or any other component of the atmosphere, mention that in your answer.

A.  To help improve your chance of isolating this organism you should / should not heat 

the medium to which you added a pinch of soil the first day before keeping it for incubation.  Circle the correct answer.

B.  To further improve your ability to isolate the organism of interest you should / 

should not heat the medium after you transfer a couple of loopfuls from the first tube 

to the second “subculture” tube and before keeping it for incubation.  Circle the correct 

answer.

C.  Mineral salts + Glucose + Mix of all amino acids


Add: ____________________

Remove: ______________________


Carbon source: _______________

Nitrogen source: _______________
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10.
(4 points) Why should you use only a small pinch (and not a spatula full) of soil 

when you want to isolate some microorganism from a soil sample?  Answer in less than 

20 words.

11.
(6 points) You are working with two strains of E. coli.  One of these, strain “P”, showed 

no growth on minimal medium.  It grew well on minimal medium supplemented with 

leucine and on nutrient agar plates.  Strain “R” grew well on all three media.  

Based on this information, you concluded that strain “P” is a(n) auxotroph / prototroph, 

where as strain “R” is a(n) auxotroph / prototroph.  Strain “P” / “R” is a mutant.  Circle 

the correct answers.

12.
(4 points) What does the following true statement mean?

“Two strains of E. coli can have different genotypes but show the same phenotype.”

 
a.  Bacteria that seem different often are actually the same.

 
b.  This statement contradicts what we learned in Microbial Genetics.


c.  One strain can have a different mutation than the other with both strains lacking the 

same overall function.

 
d.  The two strains of the same organism might have almost an entirely different genetic 

make up but show the same gram stain.

13.
(4 points) Mention 2 ways that can result in a different phenotype of an organism.  

Also mention which (if any) of these is reversible.


____________________________________

Reversible
Yes / No


____________________________________

Reversible
Yes / No
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Use the biochemical pathway shown below to answer Question #s 14 and 15.

Gene


      (

      (

     (

       (
Enzyme
   
      Ea

      Eb
       
     Ec

      Ed

        K1         A----------->  B
------------>  C
------------>  D
------------>  E

                
(precursor)






(end-product)

14.
(5 points) A mutation in both genes ( and ( will result in the accumulation of 

___________ in the following biochemical pathway.


A.  Gene (




B.  Enzyme Eb


C.  Intermediate B



D.  Intermediate D


E.  Gene (




F.  Enzyme Ed

15.
(5 points) A mutant defective in gene _____________ can not cross feed any other mutant in this pathway.  Fill in the blank.

16.
(5 points) Given below are the results from a cross feeding experiment using various 

mutants in a particular biochemical pathway.


Cross


Mutant able to produce the end product (after cross feeding)


1X2



2


1X3



1


1X4



4


2X4



4

Based on this information, give the correct order of the mutants in this pathway.

a.  1-2-3-4



b.  2-4-1-3

c.  4-3-2-1



d.  4-2-1-3 

17.
(4 points) Which specific component (or its activity) of the blood agar allows pathogenic 

cocci to grow aerobically in medium containing blood?


______________________ 
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18.
(6 points) CNA blood agar contains ______________________ and _________________ 

(spell the names of the two drugs completely and correctly).  These two drugs inhibit the 

growth of _________________________ bacteria.  

19.
(4 points) Alpha hemolysis is defined as

 
a.  red colored colony on blood agar

 
b.  colony surrounded by a green zone in the medium

 
c.  colony surrounded by a clear zone in the medium

 
d.  no detectable change in the medium around the colony

20.
(4 points) Why can you not trust the results of a catalase test performed directly on a 

blood agar plate, but you can trust the results if performed on a nutrient agar plate?  

Answer in less than 20 words.  Your answer should mention the reason and which 

component of the medium is responsible for false results.

21.
(6 points) An organism showing the following characteristic is not an Enteric bacteria.


Circle the correct answer.
 
a.  Pink bacilli

 
b.  Glucose fermentation broth was red after 20 hours of incubation

 
c.  Addition of hydrogen peroxide to a colony produced bubbles

 
d.  Red growth along the inoculation site on motility test

22.
(6 points) For the following media mention whether these are (A) Selective, (B) differential, 

(C) both selective and differential or (D) neither selective nor differential.  Circle the correct answer for each.


KIA


A / B / C / D

MacConkey’s agar
A / B / C / D

TSA


A / B / C / D
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23.
(6 points) Which of the following can explain why an organism that produces H2S 

appeared yellow in the “butt” region of the KIA tube?  Circle the correct answer.
 
a.  KIA medium was prepared with no pH indicator

 
b.  KIA medium was prepared with no lactose

 
c.  KIA medium was prepared with no ferrous sulfate


d.  KIA medium was prepared with no peptones

 
e.  KIA medium was incubated for 36 hours before analyzing the results

 
f.  KIA medium was prepared with 1 % (instead of with 0.1%) glucose 

24.
(8 points) If a KIA medium was prepared with 1 % lactose and 1 % glucose (normally 

the medium has 0.1 % glucose), what would be the color of the “slant” for a:  

Circle the correct answers.

 
a.  glucose fermenter (non-lactose fermenter) at 12 hours 

red / yellow 

 
b. glucose fermenter (non-lactose fermenter) at 24 hours 

red / yellow

 
c.  lactose fermenter at 12 hours 




red / yellow

 
d.  lactose fermenter at 24 hours 




red / yellow
25.
(6 points) MacConkey's agar prepared with sucrose in place of lactose is a selective / 

differential / both selective and differential / neither selective nor differential medium.  

You would expect E. coli capable of fermenting sucrose to form off-white / red colonies.  

Circle the correct answer for each.

26.
(4 points) You inoculated E. coli and Providencia alcalifaciens on two phenylalanine 

slants.  After 24 hours of incubation at 37 (C you added ferric chloride to both the slants.  

Which of these organisms would you expect to show a green color?


_________________________

27.
(2 points) Growth on Simmon’s citrate medium indicates a negative / positive result.


Circle the correct answer.
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28.
(4 points) A blue color for Simmon’s citrate medium indicates the pH of the medium is

 
acidic / alkaline / neutral and the organism grew / did not grow on this medium.  

 
Circle the correct answer.

29.
(6 points) To isolate lysine decarboxylase, you must meet three specific conditions in 

which to grow the organism.  What are these?

30.
(4 points) A bacteriophage is ____________

 
a.  a bacterium that can be infected by a virus


b.  a virus that is capable of infecting E. coli

c.  any virus that uses bacteria as host cells


d.  a scientific term used to describe viruses 

31.
(4 points) How many plaques would you expect to have on a plate if the stock solution 

is at a concentration of 1 X 10 7 PFU / ml and you used 100 (l from a 10 –4 dilution and 

mixed it with 100 (l of E. coli and 3 ml of soft agar?  Show your calculations to get full 

credit.


Number of plaques:
_________________

32.
(4 points) Calculate the titer of the phage stock if you obtained 200 plaques when you used 

200 (l of the lysate from a 1 X 10 –3 dilution tube, mixed it with 1 X 10 6 E. coli and added 

this to 3 ml of soft agar before pouring it on agar plate.  Show your calculations to get full 

credit.


Titer of phage stock:
__________________
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33.
(4 points) You find the plate you had prepared for the plaque assay is clear (no lawn 

of growth, no turbidity) after 18 hours of incubation at the appropriate temperature.   

Which of the following condition(s) (scenarios) are a possible explanation for this 

observation?  Circle all correct answers.  You will lose points for incorrect answers.

 
a.  You forgot to add virus 


b.  You forgot to add host cells


c.  You forgot to add soft agar


d.  You used way too many virus particles

34.
(2 points) In gel electrophoresis DNA fragments migrate towards the negative / positive 

electrode during electrophoresis.  Circle the correct answers.

35.
(2 points) Wild type Lambda DNA obtained from two different manufacturers when 

digested with the restriction endonuclease BamHI will give rise to DNA fragments of 

the same / different sizes.  Circle the correct answer.

36.
(12 points) Given below is the genotype of two strains of E. coli.  Use this information to 

answer the questions given below.  [trp  + indicates the organism can synthesize its own tryptophan, whereas trp – indicates it cannot.] 

 
Strain A:
Hfr
trp +, leu +, his +, streptomycin sensitive

 
Strain B:
F -
trp -, leu -, his -, streptomycin resistant

a.  You want to isolate leu + recombinants using these two strains.  Mention all that you 

need to add to the minimal agar plates to select for these recombinants.

b.  You isolated a colony growing on minimal agar containing streptomycin and 

tryptophan.  Mention the genotype (significant and relevant – without which it could not 

grow on this medium) of this recombinant colony.

c.  Recombinants obtained as a result of this mating experiment will be F - / F + / Hfr / F ’.

Circle the correct answer.
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37.
(2 points) Conjugation depends / does not depend on direct contact between the donor and 

the recipient cell.  Circle the correct answer.

38.
(4 points) You used both cross-feeding and conjugation to observe change in phenotype 

of an organism.  Which of these two mechanisms also introduced a change in the genotype 

of the organism with the altered phenotype?



_________________________

39.
(4 points) Serotyping is a reliable way to identify 

 
a.  genera

b.  strains

c.  phyla

d.  family

40.
(2 points) Blood typing (using red blood cells and antisera) is an example of 

 
agglutination / flocculation.  Circle the correct answer.

41.
(2 points) Which of the following blood group type can receive blood from all others?


a.  A +


b.  B -


c.  AB +

d.  O -

42.
(4 points) The AB blood group antigens are 


a.  carbohydrates



b.  glycoproteins


c.  lipids




d.  nucleic acids

43.
(4 points) You have 2 preparations of antisera against the same antigen.  One preparation 

(X) has an antibody titer of 200 antibody units / ml and the other (Y) has a titer of 

500 antibody units / ml.  If you diluted the antiserum Y 250 fold, you will / will not get a 

positive agglutination reaction.  Circle the correct answer.
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Bonus: 

44.
(4 points) Give the complete scientific name (genus and species spelled correctly) of an 

organism you used in BIO 126L that can ferment glucose and grow on both blood agar 

and MacConkey’s agar.

PAGE  
1

